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UNITED STATES DISTRICT COURT 
DISTRICT OF MINNESOTA 

FOURTH DIVISION 

UNITED STATES OP AMERICA, 

Plaintiff, 

and 

Civil No. 4-80-469 

STATE OF MINNESOTA, by its 
Attorney General Hubert H. 
Hun^hrey III, its Department 
of Health, and j.ts Pollution 
Control Agency, 

Plaintiff-Intervenor, 

V. 

REILLY TAR & CHEMICAL CORPORATION; 
HOUSING AND REDEVELOPMENT AUTHORITY 
OF ST. LOUIS PARK; OAK PARK VILLAGE 
ASSOCIATES; RUSTIC OAKS CONDOMINIUM, 
INC.; and PHILLIP'S INVESTMENT CO., 

REILLY TAR & CHEMICAL 
CORPORATION'S SUPPLEMENTAL 

RESPONSE TO THE UNITED 
STATES' INTERROGATORIES 

AND REQUESTS FOR THE 
PRODUCTION OF DOCUMENTS 

Def endamts, 

and 

CITY OF ST. LOUIS PARK, 

Plaintiff-Intervenor, 

V. 

REILLY TAR « CHEMICAL CORPORATION, 

Defendant, 

and 

CITY OF HOPKINS, 

Plaintiff-Intervenor, 

V. 

REILLY TAR & CHEMICAL CORPORATION, 

Defendant. 
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The following supplemental interrogatory cuid document 

production responses are submitted following several Local 

Rule 4(c) conferences between Reilly auid the United States re-

gaurding certain aspects of Reilly Tar & Chemical Corporation's 

Response to the United States' Interrogatories euid Requests 

for the Production of Documents, which response is dated Decem-

beiT 20', 1984. Each of these responses is submitted as a supple

ment for Rule 4 purposes and without waiving any objectionsv 

previously asserted. 

SUPPLEMENTAL RESPONSE TO INTERROGATORIES 6, 7 and 8: 

Reilly supplements its prior responses by referring 

plaintiff to a memorandum dated March 23, 1971 from R. J. Hen-
f 

nessy to P. C. Reilly,'bearing document numbers 303233-40 for 

a narrative summary of waste disposal at Reilly's various'plants 

as of that date. 

The following narrative summaries of practices at 

Reilly's currently operating coal tar refineries are provided: 

CLEVELAND 

RCRA 

• The Cleveland plant presently has interim status under 

Permit #OHD083320945 to generate and store hazardous waste in 

piles and drums. The interim status permit application was 

made on November 18, 1980. Part B has not yet been called in. 

Reilly also has an Ohio Hazardous Waste Facility Permit #02-18-

0574. In 1983, 182 yards of material were disposed of off site 
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and in 1984, 155 yards were disposed of off site. All off site 

disposal was placed in an RCRA permitted facility. 

WATER 

Process waste water is treated by passing through 

a primary separating tank then through an API type separator 

and finally through a straw filter prior to discharge to the 

Cleveland saniteury sewer. The primary separating tank contains 

an oil sensing probe vdiich will automatically shut off the flow 

and sound em alarm if the presence of creosote oil is sensed 

in the discharge to the API separator. This is to sense over

loading of the system and prevent free creosote oil from being 

discharged to the sanitary sewer. 

AIR 

Reilly presently has permits covering all regulated 

emission sources, counter flow water scrubbers and vapor knock

out tanks control emissions from pitch tanks, truck and RR car 

loading stations, cleaning stations and batch still receivers 

11, 12, 13 and 14. Emissions from batch still receivers. 1, 

3, 4, 6, 7 and 8 are controlled by incinerating in #1 and 8 

still burners. Emissions from the pelletizer axe controlled 

by passing them through three cyclone scrubbers then through 

an.electrostatic precipitator. Emissions from the continuous 

pitch unit are controlled by incinerating in the continuous 

unit furnace. Installation of these- controls was started in 

1972 and all necessary permits applied for as soon as state 

and city regulatory freuaework permitted. 
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GRANITE CITY 

RCRA 

The Granite City plant presently has interim status 

under Permit ILD06278360 to generate and store hazardous waste 

in piles and drums and also to operate a lagoon. Part B has 

been called in and is undergoing completeness and technical 

review by Region V and the Illinois EPA. Reilly also has a 

state experimental permit with a final operating permit pending. 

WATER 

Process waste water is treated in a wastewater treat

ment plant using an extended aeration bio-oxidation process. 

This process is covered by an experimental permit with final 

permit expected within the month. This treatment system con

sists of two collecting and primary/oil water separating tanks; 

two secondary A.P.I, type oil waste separators with surface ^ 

skimmers; one equalizing tank; three 250,000 gallons bio-oxida-

tion above ground tanks; and two clarifiers with associated 

aerators, pumps, piping and monitoring equipment. Waste water 

is first collected at various sources ̂ md pumped to tanks #99 

and #100 where any creosote oil is allowed to settle and then 

returned to process. The waste water is then transferred 

through the A.P.I, type separators where residual traces of 

oil are removed and returned to process. The water is then 

pumped to the equalizing tank euid then to the 250,000 gallon 

digesters for final treatment. This final treatment consists 

of bio-oxidation of the phenol. Based on pilot plant work it 

was determined a 13 day retention time was sufficient to remove 



the phenol to a level acceptable to the Granite City sanitary 

sewer department. Each of the three digester temks is designed 

for a 6.8 day retention time which allows one tank to be avail-

ahle as a standby unit. Discharge from the digesters flows 

through a clarifier tank which discharges to a sampling pan 

containing an automatic continuous sampler. Final effluent 

is then to be discharged to the sanitary sewer system. 

AIR 

Reilly presently has eight permits covering all regu

lated emission sources. Emissions from still receivers are 
N. 

incinerated in the boilers and other emission sources on pitch 

storage tauiks and loading facilities are controlled by air con-
\ 

densers and counter frow water scrubbers. 

LONE STAR / • . 
/ RCRA 

The Lone Star plant presently has interim status iinder 

Permit #TXD07328768 to generate and store material in drums. 

Part B has not been called in. A state RCRA Permit submitted 

September 2, 1983 has not been acted upon. We have a Texas 

Solid Waste Generator Number from the Texas Department of Solid 

Water Resources #30660. 

WATER 

All process waste water is treated by Lone Star Steel 

in their waste water treatment plant which is controlled under 

their NPDES Permit. 
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AIR 

There are no existing emissions requiring a state 

permit. 

PROVO 

RCRA 

The Provo plant presently has interim status under 

Permit #UTD009087644 to generate and store hazardous waste. 

Part B has been called in and has been approved for technical 

completeness. The public hearing for this permit was held on 

February 15, 1985. 

WATER 

The Provo plant has a NPDES Permit #UT0000370 granted 

October 1, 1973 for discharge of non-contact water. All process 

waste water is treated in a solar evaporation pan and is permit

ted under our RCRA permit. 

AIR 

The Provo plant has a USEPA air permit to operate 

our continuous distillation unit. This was granted by letter 

from Region VIII dated October 25, 1979. Emissions from pitch 

storage tanks are controlled by knockout tanks and air condens

ers. Approval of these controls by the state are covered in 

a letter dated January 2, 1974. 

SUPPLEMENTAL RESPONSE TO INTERROGATORY NO. 10; 

Reilly supplements its responses by referring plain

tiff to the following claims involving health or environmental 

effects allegations which resulted in formal civil complaints: 
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Rowe» et al. v. Velsicol Chemical Corp. v. Reilly Tar & 
Chemical Corp«, et al., Hamilton County (TN) Circuit Court 
Case No. 18850 (Settled Sept., 1979); 

Everett Gluff v. Reilly Tar & Chemical Corp., Marion County 
(IN) Superior Court S582-0591 (Filed 5/7/82; Settled 8/84); 

Dennis Griesemer v. Reilly Tar i Chemical Corp., Marion 
County (IN) Superior Court S782-0925 (Filed 7/21/82, 
Settled 8/84); 

Velsicol Chemical Corp. v. Reilly Tar & Chemical Corp., 
(j.S. District court (E.D. TN) l4i-38^ (Filed 9/S4/81, 
Settled 8/20/84); 

Altmeyer v. Reilly Tar & Chemical Corp., Maurion County 
--- d lOy " (IN) Superior Court S584-1407 (Filed 10/24/84). 

SUPPLEMENTAL RESPONSE TO INTERROGATORIES NOS. 11-13: 

Reilly supplements its prior responses with the fol

lowing narrative discussion regarding pricing: 

Coal tar pitch products which are primarily sold to 

the aluminum auid graphite industries, consume by far the major 

share of crude coal tau: for processing into electrode binders. 

The sale of these products has been, is now, amd will continue 

to be a function of the reduction process of aluminum oxide 

to aluminum ingot amd the production of metals in the electric 

furnaces. 

Reilly does not produce coal tar. Crude tar is pur

chased under long term contracts negotiated with producers based 

on the fuel value relative to fuel oils as the base, plus incen

tives which induce the supplier to sell rather tham utilize 

the crude tar as energy. Unit delivered cost has more than 

doubled since 1975. The oil glut has has little influence on 

tar prices since coking operations have been trimmed drastically 

because of EPA constraints. Despite the increasingly higher 
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price of crude tar, Reilly must purchase the tar at posted 

prices in order to service its customers where foreign competi

tion has not as yet taken over. The effect on the returns is 

significant since 350 gallons of crude tar, more or less, are 

required to produce one ton of binder pitch. 

Foreign competition is and will remain severe since 

full employment as a social/political goal in producing nations 

must be maintained. It is well documented that Western Europe, 

Japan, Korea, Australia and others believe that northwestern 

U.S. pitch requirements are their battleground. In 1979-1980 

Reilly lost approximately 30,000 tons due to foreign competi

tion, including 18,000 tons as a direct result to the West Ger

mans, and 6,000 tons to the Japanese. Reilly's participation 

ceased at one customer in 1980 after more than four decades 

of service. Reilly has not recovered euiy of the business in 

these meurkets. 

As an example, between 1975 and 1980, Reilly's Provo 

refinery purchased an average of 10.4 MM gallons of crude tar 

annually. Its requirements since 1980 average about 5.3 MM. 

Reilly invested heavily at its Cleveland refinery to produce 

a specific customer's product and serviced their total require

ments until West German competition reduced the price to such 

a level that Reilly could not compete. Other domestic suppliers 

have had similau: experiences. Now foreign competition is con

sidering remelting solid binder to supply users in the liquid 

form. 
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The production of aluminum is an energy intensive 

process. Between the Bonneville Power Administration power 

rates (the principal supplier of power to the aluminum indus

try), and EPA's cost constraints, foreign aluminum suppliers 

wait in the wings to pick their spots. Power rates in Canada 

are one-fourth to one-sixth that of domestic power rates. Alu

minum ingot prices ̂ u:e at cost or lower. Imported metal is 

increasing at an alarming rate. Producers of crude tar cannot 

reduce their prices of tar since they must comply with EPA amd 

compete with foreign coke producers. Foreign competition is 

here to stay; ingot prices and metal prices cure a function of 

the world market. The higher cost aluminum plants will be 

closed. This is well documented, e.g.. Lister Hill, Revere, 

Chalmette and Lake Charles aluminum plants. The new plants 

are being built in Canada where power is cheap auid there aure 

no EPA constraints on the producers. This opens the door for 

still further cutbacks in domestic production amd makes it more 

inviting to foreign competition. 

In short, the real price of pitch has fallen dramati

cally in the last two years as some U.S. pitch manufacturers 

have sought to buy back a share of the market from foreign com

petitors and/or- maintain their share of a declining market by 

slashing prices. Reilly has had to meet this pricing competi

tion. 

The overall requirements for creosote oil in the wood 

treating industry has remained fairly constant since 1978. 
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In most cases, the pole emd piling markets have decreased and 

the railroad crosstie has increased or remained the same. As 

time progresses, more £uid more importamce is placed on the rail

road crosstie market to consume the greater percentage of the 

creosote oil produced. Therefore, this product usually lives 

or dies in relation to the health of the railroads. 

Purchasing procedures or practices have changed over 

the past years. The merging of several railroads has created 

centralized buying centers purchasing larger amounts and having 

more purchasing leverage. They are practically dictating prices 

that they will pay. Therefore, the competition is quite severe 

domestically as well as competition from Mexico and overseas. 

Also, the increased federal regulations on the wood treating 

industry have created demands for cheaper preservative to so 

that the individual companies can continue to operate while 

having to meet these very difficult regulatory demands. 

The per unit return increased modestly, from 1978, 
* 

peaking in 1981; thereafter, it declined in 1984 to approxi

mately the 1980 level. Present pricing pressures indicate that 

these returns will remain depressed. The related distillates 

are presently being priced below energy levels to entice users 

to burn the product in place of fuel oil. 

The requirements for coal tar eneunel by the gas and 

oil industries have followed creosote oil and related products 

closely. The industry is depressed emd will continue to be 
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for the next several years. Pricing experienced modest in

creases, peaking in 1981; thereafter, it declined to pre-1981 

pricing. This product group is faced with imports from Mexico 

and substitute products, usually at much lower prices. 

Therefore, putting the depressed market into a compet

itive position with imports amd substitutes leaves little hope 

for optimism for increased pricing. 

SUPPLEMENTAL RESPONSE TO INTERROGATORY NO. 19; 

Reilly supplements its prior response with the fol

lowing information: 

OIL/WATER SEPARATORS (OTHER THAN ST. LOUIS PARK) 

(1) Cleveland (installed in 1959) 

(a) 6'x8'x8' deep, rectangular shape hopper bottom, with 
no scrapers or oil baffle. 

(b) Two double S'xl'xS' straw filters. 

(c) 12" thick reinforced concrete sides and bottom. 

(2) Indianapolis 

(A) North (installed in 1965) 

(a) Two 30'-9"xl0*x5'-3" deep sloping bottoms. 9" 
monolithlic sidewalls keyed to footings with 
4" floor overpour of footing all reinforced. 
Constructed of concrete. 

(b) No scraper but with oil baffle euid skimmer. 

(B) South (installed in 1948) 
% 

(a) 65'xl9'x9'-8" bottcxn; no slope on bottom. 12" 
thick side walls and l'-4" thick bottom. Con
structed of concrete. 

(b) Oil skimmer and flight cleaners (moveable 
baffles). 

(c) Straw cleaner following unit. 
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(3) Chattanooga (installed in 1954) 

(a) 10'x6'x5'-6" deep rectangular shape, hopper bottom; 
•no scrapper or oil baffle. 

(b) Two double straw filters. 

(c) 12" thick reinforced concrete sides euid bottom. 

SUPPLEMENTAL RESPONSE TO INTEROGATORY NO. 21; 

Reilly supplements its response by stating that 

a review of trade association files in its Indianapolis 

office revealed the presence of the attached documents. 

In addition, the RPAR response referred to in the prior 

response to Interrogatory No. 9 is responsive to this request. 

Reilly believes that plaintiffs have access to this docvunent. 

Reilly also has in its possession the Annual Proceedings 

of the American Wood Preservers Association from approximately 

1915 through the present. These annual published proceedings 

may contain published papers responsive to this request. 

Reilly can make these Annual Proceedings available to plaintiffs 

for their review; however, the publications eu:e widely available 

in the public domain and may be more conveniently obtained 

by plaintiffs from a public libreury, such as the University 

of Minnesota's School of Forestry Library. 

SUPPLEMENTAL RESPONSE TO REQUESTS FOR PRODUCTION OF DOCUMENTS 
t^O^. 2 andU 

Reilly supplements its response by referring plaintiff 

to the documents referenced in the Supplemental Response 

to Interrogatories Nos. 6, 7 and 8, supra. Doc. #303233-40 

has previously been produced. Reilly believes plaintiff 

already has access to the federal and state permits and 

submissions referenced in the above response. 
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SUPPLEMENTAL RESPONSE TO REQUEST FOR PRODUCTION OF DOCUMENTS 
NO. 6; 

Reilly supplements it prior response by stating that 

Reilly is aware that its former St. Louis Park plant site and 

current Indianapolis site are on the EPA's National Priorities 

List. Other than documents regaurding the St. Louis Park former 

site, the only documents responsive to the request ^u:e Reilly's 

comments to the nomination of the Indianapolis site and the 

RI'FS work plan for the Indianapolis site authored by EPA and/or 

its contractor. Both docximents are already in the possession 

of the EPA. 

Dated: February X f, 1985 

REILLY TAR & CHEMICAL 
CORPORATION 

By 
Robert Polack 

Subscribed and sworn to before me 
this ^/•u.^'^dAy of February^, 1985. 

iTcjfery ^blic /J 

Marilyn Joyce Rawley ^ 
Notary Public No. 102362 
My commission expires 
March 23. 1987 

DORSEY & WHITNEY 

wartzbauer 
Becky A. 
Michael J. Wahoske 
Renee Pritzker 
Jeunes E. Dorsey 
Mark R. Raster 

2200 First Bank Place East 
Minneapolis, Minnesota 55402 
Telephone: (612) 340-2600 

Attorneys for Defendant 
Reilly Tar & Chemical 
Corporation 
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Mr. P« C« RelUy Indianapolis 

R« J« Rennessy March 23, 1971 

IlilER POLLOnOH • U« S* Amy Waste Materials Peroit* 

. Last February 16 I called Mr* Ben Weakly of the Enyironmental 
Controls Division of the U* S« Amy Corps of Engineers in LouisviUSy 
Kentucky and inquired about the availability of forms for regis
tration under the refuse act* 

Mr* Weakly informed me the forms were not then available but 
he expected something concrete within thirty days* He took my 
name and address and advised he would send the forms when they 
are available* To date I have not received them* 

Following is a discussion of the waste disposal system now in 
use at all plants with a brief discussion of the existing problems 
and seme suggested lisprov^ents* To date we have received no 
Federal requirements for the quality of industrial wastes* 

Granite Citv 

All liquid wastes are disposed into one of two evaporative 
and seepage ponds* both of irdiich are located on our property* 
There is no drainage fz*om either into streams or sewer systems* 
Since there is no effluent into a tributary of a navagable stream 
a U* 3* Arcqr Waste Materials Permit should not be required for 
Granite City* 

All industrial wastes are now being discharged into the City 
of Lima sanitary sewer* Ozay surface water is running off into the 
Ottawa River* 

The City of Lima requires our pH be 5*5 or higher* When it 
was checked in January it was 5«7* 

ItoQSel 
The City of Indianapolis has approved our plans for the 

construction of a sewer to discharge our waste water to the city 
sanitary sewer* Plaxis have been submitted to contractors and some 
proposals have been received which indicate the completed project 
will cost somewhat less than the preliminary estimate of $A2*500 
made in May of 1970* ContaxBiziatea surface water from an area of 7*29 
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A. 

VA1ER POLLUTION''« U* S« ArnQT Waste Materials Permit* Page 2* 

acres will also be drained to the City sanitary system* The city 
knows about this and has given their approval* 

Rain water draining from the remaining 72*7 acres will drain 
through the present Raymond Street sewer to Eagle Creek as at 
present* 

Indianapolis Sanitary District sev/er service charges vriU be 
based on the quantity of effluent with a surcharge for B*0*0* in 
excess of 350 mgA azid siutpended solids in excess of 400 p*p*m* 
In December Maywood's flow was measured at 13^ g*p*m* with a B*0*D* 
of 434 mg*/L* and suspended solids of $6 p*p*m« If this is typical 
it would result in a very low surcharge ($7*00 per month based en 
a total flow of 600,000 gallons to the sefwer)* 

The pR must be controlled between 5*5 and 9*5* In the past 
the pH was measured Arcm d to 10*9* In December it was 9* 

Minnesota Street Plant 

Industrial wastes Aram this plant are discharged into the City 
of Indianapolis sanitary sewer* The dlscliarge is approximately 
1,155,000 cubic feet per month which means the monthly usage charge 
based on the proposed schedule of sewerage service rates and charges 
would be $4600* 

In addition to the above there is a surcharge for sewage with 
a B*0*D* strength index above 350 p*p*m* and a suspended solids 
index above 400 p*p*m* In December our B*0»D* %4as measured at 
4373 p*p*m* and the surtpended solids at 304 p*p*m* Based on a flow 
of 1,155,000 c*f*a* our monthly surcharge would be aporoxifflately 
$5»000 per month* 

A sewer meter and a continuous sampler were ordered for the 
plant sewage system but are not yet Installed* As soon as they are, 
accurate measurements of flows and representative samples may be 
obtained* 

From the above it is obvious the two problons requiring 
lanediate attention aret a* reduce the quantity of industrial waste 
by more efficient use of cooling water and by the installation of 
a condensate return system which should cut the water runoff by . 
250,000 cubic ft* per month at a saving of $1000 la usage charges 
alone* 

b* Reduce the B*0*D* to a more acceptable level* Probably 
the most logical way to attack this problem is to eliminate as 

:5I;3234 



U/ITER POLLUnON • U« S« Army Waste Materials Permit* Page 3< 

anieh of the polluants at the source rather than trying to treat 
the water after it is contaminated* Before any positive recofflnen* 
dations are made a study of the problem should be made* 

Lone Star Plant 

• Waste water from th'^ plant is collected in two evaporation 
ponds* The West basin collects discharge from steam coils» cooling 
water from still condensers ̂ and the tank car loading area surface . 
drainage* The East basin collects contaminated process water* The . 
East basin never overflows, evaporation keeping the level of the 
water below the top of the dyke even in the winter* The West pond 
overfloifs occasionally, but this water is well settled and clean* 
The effluent flows through an open ditch*to Lone Star Steel property 
and from there to Ellison Reservoir* Solid waste is disposed of 
in abandoned ore pits and earth covered on Lone Star Steel property* 

ZSO^an 
Waste water from the Ironton plant is discharged into Spring 

Creek which is a tributaxy to Utah Lake* 

Water containing oil and some caustic soda or acid from the 
By Products building is drained to two vraste ponds for settling* 
During the suamor there is no effluent as evaporation enables the 
ponds to contain the discharge* During the winter water from 
subbing and precipitation causes the settled water to overflow and 
confine with accumulated field water and drain to Spring Greek^ 

A no\T road will probably be built through the area this summer 
eliminating the ponds* llic plant proposes piuiping the '.vaste water 
into tvo holding tin'cs (nos* 30 and 31 )• From those tardea, after 
settling, tlie water ifill bo dropped through a sand filter ( a large 
metal pan containing graduated filter material, gravel on the bottom 
and sand on top) and then pumped to the field on our side of the 
road to evaporate or dilute* The water cut froa the stills also 
will bo handled by tanks 30 and 31 &nd the sand filter* 

Boiler blowdowa will go directly to the field* 

Cooling water is pumped from Spring Creek, heated in the 
condenser coils, and return^ to a cooling pond and returned to 
Sprixig Creek* This water is contaminated only when a leak ocinirs 
in a condenser coil* The plant proposes setting up a skimmer on 
the pond to separate any surface film* Outlet pipeowwiU have 
turned down ells so discharge water is being pulled £roa under the-
surfaco* 
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WATER POLLUTION - U* S« AIUQT Waste Materials Pexuit Page k*' 

Steaa condensate is also discharged into the cooling pond* 

Sanitary sevmge from the Change Building, and the Laboratory 
and Office Building is disposed of by septic tanks and field drains* 

St* Louis Park 

The vasto mter f^ron this plant is pumoed through a primaxy 
oil separator and floivs from thoro throur^ a straw filter to the 
plant drain* Storm VtUter falling into the area served by the drain 
enters and combines with the plant waste* The plant drain discharges 
into another straw filter and the water leaves the South end of 
the property into a ponding area between V^alker Street and liighway 
No* 7, and then under Highi^y 7 to an area between Highway Ho* 7 
and Lake Street* To the south of Lake there is an additional pond* 
ing area between Lake Street and the railroad tracks* The plant 
vacte does not flow into Minnehaha Creek* 

In addition to the above, water separated out of the tar in 
the tar cistern is allo-.^cd to flow over the ground to Walker Street* 
This contaminated waste then flows In the road ditch along ualker 
Street about five hundred (50G) feet to the place where it merges 
with the remainder of the plant effluent Just before running \^er 
Walker Street* It does not run through a straw filter or settling 
basin* 

Plans for combining all plant waste, treating it in an oil 
water separator, discharging the water to the City sev:er and 
reclal^sihg the oil have been drawn* The snnitaiy sewage would also 
bo discharged to tho City sanitary sev;cr* 

The discharge of the city's storm vmter on to plant property 
from streets to the East and West pose a special problem at this 
location* 

Chattaneora ° 

All surface water and industrial wastes discharged into plant 
drains flow throurh the settling basin and straw filter to a 4**0" 
sewor draining surface water from Velsieol Corporation* This sewer 
discbarges into a 24" tile carrying the effluent to Chattanooga 
Creek which is tributary to the Tennessee River* Monthly reports 
have been made since lV4b to the State of Tennessee Stream PoUution 
Control Board on the quality of effluent discharged into the creek* . 

Water decanted from ereoaote oil« Aram tar in vats A, B, and C, 
and water of dehydration from the stills, is pumped to the decanting 



VAIER POLLUTIQH - S« Anay Waste Materials Pernit* Page 5« 

tank near the settling basin* let settle* then pumped to the old 
pitch cooler tank at the pitch bay* let settle again* then decant* 
ed to the pitch bay vhich has been converted into a bio-oocidation 
pond* This pond has an overnow to the sewer but it rarely has 
water over it because there is a 600 gallon per day leak luirou^ 
the dyke which keeps the level below the overflow* 

• 

All sanitary sewage is disposed of by septic tanks and field 
tile* 

Fairmont 

Thore are two separate ditches carrying all waste and surface 
water from this plant* Uater from most of the plant is collected 
in a natural pond in the South central portion of the plant* From 
there it flows into a 5500 gallon settling tank* Since the flow 
vaxd.os from ACOO to 20*000 gallons per diiy depending on the weather* 
very rood settling is obtained* The tar and oil layer is pumped 
back into the plant and the effluent flows through a ditch to the 
Monongohela River* 

A second ditch at the North central portion of the plant 
eoUocts boiler blowdovai* steaa condensate* and water froia the 
Zoolito softener* Tar dripc from road tar tanks 41 and 42 occasion* 
ally enter this ditch and the State has requested they be diverted 
to the effluent from the South end so the tar and oil will be 
settled out* 

Tho ditch draining the North Central portion discharges into 
a ditch along the 0* & 0* tracks through whicli it flows to the 
llonongshola River* 

Sanitary viastes' from this plant are handled through a septic 
tank* 

Mr* Nori advises the West Virginia Departaent of Natural 
Resources has been well satisfied with the work done by the plant 
to prevent pollution of the river* 

Mobile 

The effluent from this plant is discharged into a ditch running 
along a paved road oimed by the Texaco Company* The water flows 
throuf^ a straw filter and then along the ditch to a sewer the oat* 
fall of which discharges into the Mobile River* . 

Mr* Cocke and Mr* Bogler advised they would take the four steps 

;ii;S237 
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. for the iaproveoexxt of the quality of the runoff later at the 
Mobile plant as outlined in ny letter dated March 12« 1971* 

Cleveland Plant ' 

Surface and iiaete vater tram this plant flow throu{^ two 
plant drains t one caxvying contaminated water from the straw 
niter and settling basin to the City sanitary aewerg and the other 
discharging into Morgana Ihin* 

Sources of contaminated water aret 

1« Steam condensate and runoff from elevated tank farms* 
2* Drainage of water from tar and oil tanks* 
3* Drainage of water from decanting tank 19 and 47* 
4* Underground tank pit sump pump* 
5* A number of catch basins picking up area drainage* 

* 

In addition to the above the condonoer water froa all thirteen 
stills and steam condensate from tanks 124 to 12? are discharged 
into the sanitary sci;or* 

Connected to the uncontominated sewer discharging into Morgana 
Run are the foUowingt 

1* Steam still and oil column condenser water* 
2* Roof drains from the irorehousei still building; lab* shop* 

and pump rooui; end the change roca* 
3* Laboratory drains* 
4* naphthalene building drain* 
5* A number of area drains» 

At the present tine the City of Cleveland is insisting we 
loi^-cr the temperature of our effluent to 110^ F or below* Ihcy have 
chocked the tcmporature of cur sewage as high as l6l° F and it 
averages 134^ F* iha laost practical way to accomplish this is to 
cix*culato the condenser water from the thirteen still ccndenser 
pans over a cooling toi-;er and reuse it* This water ic heated to 
l70^ in the pons* Since the wet bulb temperature on the hottest 
days in Cleveland is 79^» the water could bo cooled to $5° F in 
the cooling tower* The savings in water and sewer charges would be 
approccimatoly $10,000 per year* 

There is a drain in the bottom of the underground tank pit 
which connects to the uneontaminated sewer* Surface water flows 
into this tank pit from tv/o pipe trenches, one ft*oa the tank car 
loading racks to the South, and the other froa the pipe trench 
crossing the plant road and connecting the warehouse with the pit* 
When uoi c water fla-..r. in than the cump pump can pump to the 
contanit:ated se\;e-r, it rises in the pit and ilcws out the drain to 
the uacsataminatod sewer* This drain should be sealed and a standby 

."isass 
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puap installed* 

Spillage in the area of the 55 to 57 tanks Southeast of the 
warehoixse drains to an adjacent catch basin in the uncontaminated 
sewer* Any spillage in this area should be caught and pumped to 
the 47 ground tank for settling* 
• 

Rain water at the ClcTsland plant is'a sex*ious problem* Tank 
farm no* 1 currently drains throu^ a hole in the East dyke onton 
a ciirve on the $00 track* The v/ater flows north alongside the 
railroad tracks and roadway making the roadway mushy and difriciQ.t 
to maintain* The area between the pole bam and the elevated pan 
is used as a turning area and roadxtay for trucks moving pellet pitch 
and this is a sea of muck when wet* The plant plans to construct 
a fire seal through the North dyke of tank farm 1 and drain this 
area to the pipe trench of tank farm no* 2 which is in turn dmined 
by a connection to the contaminated sewer* They will then seal the 
drain through the East dyke* 

Sanitary sewage from the Office and Change Room enter our 
contaminated scvjer downstream of the straw filter and is discharged 
into the Cleveland sanitary sewer* 

We have not had a^permit for discharging ind\istrial wastes 
into Morgana Run since our connection to the Cleveland sanitary 
sewer* 

Norfolk Plant 

The only visable flow from the plant to the Elizabeth River is 
the effluent from a covered drainage ditch discharging into the 
river at.the Southivcst comer of the plant* An open drainage ditch 
from the East end of the South side of the plant conveys rain water 
to the closed ditch ncntioned above* Also discharging into it 
are the blo;vdown from boilers, the water to wash the zeolite soften
ers, the discharge from the septic tank at the Laboratory and 
Washroom, and a settling pan South of tank* Pipe trenches in 
front of the treating and working tanks convey oil drips and leaks 
from pipe lines and rainwater to this settling pan* Cil from the 
bottom is pumped into the dehydrating tanks* This pan overflows 
during a heavy rain causing the discharge of oily water to the 
river* 

The majority of the water is used in the barometric condenser 
and this contaminated black water is discharged into an artificial 
pond sealed off from the stream by shavings* The water trickles 
through the shavings into the river* 

The drippings from the cylinder room, ̂ and the condensate from 
stcanlng operations in the cylinders all go to a sump in the center 
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of the treating rooa where it is pumped into settling tank# 
Water settled in this tank floifs through a 2** line to a settling 
pit in the middle of the big pile of shavings# The overflow 
trickles through the shavings to the river* 

Shavings disposal is becoming a problem* A culvert under the 
rdllroad track along the Sast propertp line drains the area East 
of our plant to the river* The plant proposes cutting a drainage 
ditch from this culvert running North along the railroad track to 
the North property linef thence V/est to the river* This will 
allow the plant to gain enough area to crntinue to blow shavings 
for one year* Thereafter they will have to be disposed of in some 
other manner* as by binming under a boilor or in an incinerator* 
This will require a permit from the local air pollution authorities* 

The Norfolk sanitary district seems reluctant to permit wastes 
{TOO. a wood treating plant to enter their sanitary sewer* I sent 
John Shuler c^ies of letters showing Indianapolis and Lima will 
accept our effluent in the hope this may svxay them* 

If we cannot enter the city sewer we can either install a 
cooling tower to circulate the barometric condenser water as we 
did at Ilaywood or we can replace the barometric condenser with a 
surface condenser* 

Very truly yours* 

E* J* Hcsnessy 

RJHtdb 



li g Deoartment of Labor Occupational Safely and Health Administration U.S. uepartmem OI l^oor Washington. D C. 20210 

Reply to the Attention of: 

Mr. Luclan M. Ferguson 
Executive Vice President 
American Coke and Coal 

Chemicals Institute 
300 North Lee Street 
Suite 306 
Alexandria, Virginia 22314 

Re: Coal .Tar (Comment No. 5-33-3), and Creosote (Comment No. 
5-34-4) 1980 Candidate List, Docket No. H-090A 

Dear Mr. Ferguson: 

We have received and reviewed your comments concerning the Inclusion 
of coal tar (CAS No. 8007-45-2) and creosote (CAS No. 8001-58-9) on 
OSHA's Candidate and Priority Lists. 

Based on currently available experimental carcinogenicity data, OSHA 
believes that coal tar and creosote should remain candidates for 
further review. We have reviewed the reports of Industrial health 
studies at tar distillation plants that you Included with your 
comments. Based upon scientific review, these studies do not 
constitute confirmation that coal tar Is not an occupational 
carcinogen. The two tvorker exposure surveys measured worker 
exposures during 1978 and 1980. Although they examined worker 
exposures, they were not designed to examine health effects among 
workers; In particular, they did not attenq)t to determine the 
Incidence of cancer among these workers. 

We feel, however, that further Information Is necessary In order to 
arrive at an appropriate determination of the priority to be given 
to these substances. As Indicated In OSHA's Cancer Policy, priority 
a'sslgnments will not be based on health hazard alone, but will be 
based also on consideration of population at risk, current enployee 
exposure, existing means of exposure control, \ nature of the 
operation, etc. OSHA will not pursue regulatory activity where 
these other factors demonstrate that It Is neither necessary nor 
appropriate to do so. Your comments regarding current Industrial 
conditions in coal tar distillation plants will be given 
consideration towards that determination. 

Your Interest In OSHA's programs and policies Is appreciated. 

Sincerely, 

4 
Ballus Walker, Jr., Ph.D., M.P.H. 
Director 
Health Standards Programs 

cc: Dr. Peter Infante 418560 
Docket Office 



June 15, 1982 

BEFORE TEE 
OCCDPATIONAL SAFETY AND HEALTH ADMINISTRATION' 

UNITED STATES DEPARTMENT OF LABOR 

Hazard Communication/ Docket No. H'022 

Comments of 
the American Coke and Coal Chemicals Insl^tute 

on Notice of Proposed Rulemaking 

These comments are submitted by the American Coke and Coal 
Chemicals Institute in response to the notice of proposed 
rulemaking. Hazard Communication, Federal.Register of 
March 19, 1982, at page 12092. 

The American Coke and Coal Chemicals Institute is a 
zu>nprofit trade association with principal office in Alexandria, 
Virginia which represents the merchant coke producers, the 
tar distillers of the United States, as well as chemical 
produccurs and processors. Comments are made on behalf of 
the members of the Institute. 

The American Coke and Coal Chemicals Institute endorses 
the comments on the proposed rulemaking by the Amctrican Iron 
and Steel Institute and by United States- Steel Corporation, 
particularly those comments relating to*'the necessity for a 
unified Federal Hazard Communication Standard which is 
pre-emptive over state, county and municipal worker right-
to-know regulations. We also support OSHA's effort to 
develop a hazard communication standard which is perfozmance 
oriented and which can be implemented in the wide variety 
of producer and processor plant:s represented in our membership' 

418561 



-2-
fm w. » 

The Anerlcan Coke and Coal Chemicals Institute also 
endorses the comments of the Chemical Manufacturers 
Association on the proposed rulemaking and offers comments 
on the proposed 29 CFR section 1910.1200 as follows: 

* 

(a)(3) - Mixtures should be defined as intentionally . 
blended mixtures, and should not include naturally occurring 
mixtures, such as creosote. 

(b) Definition of "container" - Reaction vessels and 
storage tanks should be excluded from the definition. 

(b) Definition of "Employer" - In^rters of chemic2J.s 
should be specifically included in the definition. 

(c) (1) and (2) Hazard Communication Program - The term 
"work area" should be substituted for "workplace" as 
appropriate. Seldom does a worker's job performance require 
that he work in all areas of the workplace, or even in more 
than one. Exceptions are maintenance workers, messengers, 
etc. 

(e)(3) MaterieJ. safety data sheets » The standard should 
provide that there be no blank spaces on the MSDS, and that 
the appropriate comment should be "information found, but 
not considered valid". 

(e)(4) and (5) Material safety data sheets - the 
provisions of these subsections are x:ot clear. The time 
frame for sending out updated MSDS's heeds clarification. 

The modifications proposed in this statement, and in the 
statements we endorse, will result in an improved standard which 
will contribute to improved safety and health in American 
workplaces. 

^tf uliyas^i tted, 

UC' 
Lucian M. Ferguson 
Executive Vice President 

American Coke and Coal Chemicals Institute 
300 North Lee Street, Suite 206 
Alexandria, Virginia 22314 

LMF:jbc 
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AMERICAN COKE AND COAL CHEMICALS INSTITUTE 
900 NOHTH LCC smcrr. surre soe ALCXANOWU. VHIGINU 22314 

August 26, 1982 

BEFORE THE 
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

United States Department of LaJaor 

No-^ce of intention to) 
modify interpretation ) 
of coal tar pitch ) 
volatile ) 

Docket No. B-365 

Comments of 
the Americeui Coke and Coal Chemicals Institute 
on Notice of Intention to Modify Interpretation 

The American Coke and Coal Cheoiicals Institute is a 
nonprofit trade association with principal office in 
Alexandria, Virginia. The Institute represents the merchant 
coke producers, the tar distillers of the United States, 
as well as chemical producers and processors. Comments 
are made on behalf of the members of the Institute. 

By notice in Federal Register Volume 47, number 104 
at page 23482 OSHA announced its intention to modify its 
interpretation of coal tar pitch vola'biles (CTPV) contained 
in 29 CFR 1910.1002. OSHA summarized, that the proposed rule 
would make it clear that the CTPV standard does not cover 
petroleum asphalt or other, substances that are not derived 
from coal. To achieve this end OSHA intends to delete 
reference tp. "Petroleum, wood, and other organic matter" 
fnrn the present definition, leaving the interpretation to 
include polycyclic hydrocarbons idiich volatilize from the 
distillation residues of coal only. 

X 
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Promulgatlon of the proposed rule will leave petroleum 
pitch, a substance substantially similax in chemical composition 
to coal tar pitch, outside the definition of CTFV and the 
eight'>hour TWA exposure limit of 0.2 mg/m^. We ftannot 
believe that OSHA intends to exclude the higher melting 
point asphalts and petroleum pitches from the present standard 
which affords employee protection from the harmful effects . 
of the p3X>ven carcinogens contained in those substances. 

Much of the present confusion and lack of specifici^ 
in the coverage of the CTPV standard stems from the term 
"coal tar pitch volatiles" used in 29 CFR 1910.1000, 
Table Z-1. We recommend that OSHA izistitute full proceedings 
under section 6(b) of the Occupational Safety and Health 
Act in ̂ e near future to change the term "coal tar pitch 
volatiles" to a more descriptive term such as "fused 
polycyclic hydrocarbons" or "polycyclic aromatic hydro* 
carbons" and to include asphalt at an appropriate TLV. 
Care should be exercised to include asphalt at a lower 
TLV when high application temperatures are employed which 
may convert the material to a more aromatic mixture. 

Under Supplementary Information at page 23482 of 
Federal Register Volume 47, number 104, the distinction is 
drawn between "...distillations that are destructive, such 
as occur from coal or wood distillation, and not the common 
petroleum distillations that are non-destructive." Whether 
the distillation is destructive or not is not pertinent. 
When determining an appropriate worker exposure limit the 
principal factor should be the composition of the pitch 
volatiles, regardless-of the source of the pitch. If 
pitches were produced by evaporating the~ volatile~Iii^t 
ends of coal tar and petroleum, pitches of very different 
chemical composition would be produced. Coal tar pitches 
and any CTPV released from them vrould be highly aromatic, 
as is coal tar. • Petroleum pitches, and the pitch volatiles 
released would be highly aliphatic. Electrode binder pitches 
which are used in the-carbon and-graphite-indus4xies are-e-
very important series of commercial products. Highly aromatic 
pitches are functionally the most suitable materials for bixiding 
the petroleum coke which, after, carbonization and graphitiration, 
become the electrode for use in steel Wind aluminum and other 
industries. Historically, the pitches have been produced 
from coal tar, which is highly aromatic. Pitches produced 
from petroleum by distillation only are not suitable. So 
petroleum pitch producers utilize soaking furnaces, oxidizers, 

X 
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or both, - to produce pitches closely rcisenbling coal tar 
pitch. Both contain essentially the same chemical compounds, 
and in substantial amounts. A comparison of the-ohemical 
composition of the benzene-soltsble fractions of the coal 
tar-derived and petroleum-derived pitches is attached. 

The recent Arthur D. Little, Inc. toxicological report 
Roofing Asphalts; 'Pitch, and WL Carcinogenesis (NIOSH 
Contract number 210-78-0035) indicates that exposxire to 
petroletsa pitch and asphalt fumes represent a significant 
carcinogenic risk. While tha report indicates that 
elimination of some petroleum derived asphalts from the CTPV 
definition may be warranted, it also indicates that other 
petroleum-derived products, such as petroleum pitch', should 
not be excluded from the 0.2 mg/w? exposure liMt. 

Under the proposed interpretation of the definition of 
coal tar pitch volatiles petroleum pitches, which are 
chemically very similar to coal tar pitches, would be 
excluded solely because they are not derived from coal. If 
the end result is that worker exposure is permitted to be 
twenty-five times higher (Smg/m^ vs. 0.2 mg/m^) when 
petroleum pitches are used, coal tar pitch producers will 
be at a substantial, and unwarranted, commercial disadvantage. 
The' tar distillers have operated theiz plants for over ten 
years under the CTPV 0.2 mg/m^ standard and have done so in 
substantial compliance with this strict standaurd, as have the 
petroleum asphalt and petroleum pitch industries. Changing 
the interpretation of the definition of CTPV could result 
in serious economic*damage tq_the_tar distillers.. The _ 
"Sumnuu^ of Regulatory Impact Assessment" contain^ in the 
proposed rule (Federal Register, Vol. 47, Mo. 104, pages 
23483 and 23484) deals with asphalt and coal tar roofing 
applications and shows a basic misunderstanding of the 
economic issueis involved. The i»st im^rtant economic issue 
is pitch, and the possible disastrous effect that the proposed 
interpretation could have on the tar distillers*, sales.tP 
the electrode industry. A conversion to petroleum pitch 
by the aluminum and steel industries, although the coal tar 
pitch is far superior for the purpose, would have far-
reaching economic consequences for the tar distillers. 

418565 



-4-

He have alternative recommendations as to the 
proper action to be taken by OSHA on this proposal to 
modify its interpretation of coal tar pitch volatiles 
contained in 29 CFR 1910.1002. 

1. OSHA should take no action to modify at this time, 
but should institute ?^emaking under section 6(b) of the 
Occupational Safety and Health Act in the near future to 
amend 29 CFR 1910:1000(Table Z-1) to include a new, 
reasonable standard for asphalt, and to change the term 
"coal tar pitch volatiles" to a more descriptive and 
inclusive term such as "fused polycyclic hydrocarbons" 
or "polycyclic aromatic hydrocarbons". 

2. As pointed out above, coal tar pitches and petxbleum 
pitches used in industry contain essentially the same chemical 
compounds and should be treated the same in the regulatory 
process. Comparative analysis of high melting point 
petroletsn pitches and coal tar pitches indicate that both 
have significant (greater than 0.1%) levels of benzo(a)pyrene 
and measurable levels of chrysene, phrene, phenanthrene, 
anthracene, and acridene. Although coal tar pitches generally 
contain higher levels,of benzo(a)phrene than petroleum pitch, 
this difference does not negate hazards which are substantially 
equivalent. 

Although there are many identifiable carcinogens in ' 
distillates of' organic matter, OSHA should designate benzo(a) 
pyrene as an indicator of carcinogenic potency for organic 
materials and adopt the following interpretation of the term 
coal tar pitch volatiles: 

"As used in §1910.1000 (Table Z-1) coal t£ur pitch volatiles 
include the fused polycyclic hydrocarbons which volatize from 
the distillation residue of organic matter containing benzo(a) 
pyrene at levels of 0.1% or greater."•'* 

(pe»fully submitted: 

Luci^ M. Ferguson 
Executive Vice President 

LMF: jbc 
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Chemical Composition of Benzene-Soliible Fractions 
of Coal Tar-Derived and Petrolevim-Derived Pitches 

Compound, ppm 

Coal Tar 
Derived 
Pitch 

Petroleum 
Derived 

. Pitch 

Naphthalene 1.4 0.9 

Hethylnaphthalene ND 0.9 
• • 

Acenaphthene 7.1 1.1 

Phenanthrene Anthracene 29.7 12.5 

Carbazole 2.5 2.0 

Fluoranthene 33.2 15.8 

Pyrene 35.2 39.6 

Chrysoflubrene 5.2 ND 

Chrysene Benzanthracene 49.9 29.6 

Benzanthrone 7.2 12.0 

Benzofluoranthene 49.5 21.8 

Benz (a) pyrene 32.0 3.4 
/ • 

Benz (e) pyrene 90.0 3.4 

Perylene 24.7 13.9 

bibenzanthracene 42.1 ND 

Anthanthrene 21.9 .V 
0 

ND 

Unidentified 956,800 984,000 

Benzene Soluble, %rt % of 
Pitch 73.3 70.8 

Attachment to sulynission by 
American Coke and Coal Chemicals 
Institute 
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CHEMICAL MANUFACTURERS ASSOCIATION 

E^IECUTIVE SUMMARY 

lOTIOXJCTICN 

yearr the Otenical Manufactureacs Association ccnnissicned 
an ind^endsnt study of its mentaer doopanies' vaste managenent practices, 
cne of the objectives of the survey, vAiich was oonducted by Ebvtroratental 
Besouroes Managenent Inc., of West Chester, Pa., was to define these practices 
more accurately so that the continuing public d^aate over veste issues could 
proceed wxtii a greaLec degree of precision. 

Infomation was Seventy iiwiiliHr' corpanies reqnndad to the survey, 
provided cn 535 plants. 

In addition to being asSced to identic their various waste nanagenent 
tedmiques, respondents also were asked for an accounting of the total volisne 
of waste gnerated, treated and disposed of at their plants in 1981 and 1982. 

Wastes by either state or federal regulations as hazardous were 
included in the surv^. Respondents also were asked to include wastemater — 
as well as non-aqueous (or solid) — wastes in their totals. 

Althou^ idse survey is not a 100 percent sanple of the dwimieal industry, 
it is believed the survey identified nearly all of the hazardous waste generated 
by the industry as a whole. Ihis conclusion is based on two key factors: 

J 
In an g>ar''isurvey (August 1981) of nore than 14,000 hazardous waste 

^nerators in all industries, the Bndrannantal Protection Agency ooonduded 
that 1-2 percent of the generators accounted for 90 percent of the MK&ta, 
Infomation for the CMA survey was gatiiered by BEM from nine of the 10 largest 
U.S. rhflnrical producers and 33 of the 50 largest producers (ranked by sales volime) 

Tn addition, a conpariscn of the OA and EPA surveys indicntes that CMA's 
sanple agrees closely with the preliminary projections made by the Agenqf of 
the volune of hazardous waste disposed of by the oheDoical industry. 

Formerly Manufacturing Chemists Association—Serving the Chemical Industry Since 1872. 

2501 M Street. NW • Washington, DC 26037 • Telephone 202/887-1100 • Telex 89617 (CMA WSH) 
418570 



" |. 
1 • 

) * 
/: 

K 
00 
cn 
1^ 

5 
i! 
ST' 
IIB-

g 
o 

S 
I 

a® 
fi 

a 
•^8 
ll 

V 

u» 



, I 

-3-

haa 150 W4nftration units (one-half of the total D.S, incia^tiai capacity) 
Mm^ g hwif-wrilUffMt t-ma waate are inelr^rated aimualiyp -hhe aurqey 
found. 

In addltioQ, the survey found the industry also recycles, reuses or 
reclaims about'a half-ton of hazardous waste for every ton it discards. 

'f' 

ISie <*ar7ipr data collected by EPA 
for 71 percent of the hagaarfous waste 

^ chetpjcal inaasty aooounts" 
" each year in the U.S. 

However, it aooounts for a satetantially lower peroentage of ti)s waste 
actually di^osed of each year. Based on the EPA and CMA data, the Industry 
disrofwiwa of a little more than cne-third (36 paroent) of the hazardaas waste 
<jeHerated by all iaaaastari-es anaaaaHyT 

tons 
Of the 21 ndlliai tons disposed of by tiie industry in 1982 (23 million 

in 1981), the malority (70 per^t) ^ wastewater (See Table 3>" 
wastewater, the survey fou^, is diapoeed of by do<?rwol,l injection into 
umasable geological fotmaticns 1,000 to 10,000 feet below the surface, 
are typically difficult-to-treat and di liated wastes which, if .treated in 
ocnventicnal nediods,' would hazm surface water quality. (Deepwell injection 
is a fedonlly permitted digpoanT method and is controlled under the 1975 
Safe Drinicing Hater Act's undergroind injectiion oontaral program). 

Landfills, the survey found, 
metiiod (See Table 3). 

are the neact most widely used diigprwnl 
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CMA HAZARDOUS WASTE SURVEY 
19B1 • mi SIMdARV 6ATA 

UNITS - THOUSAiro TONS 

•NEBATION; 

WASTEWATER 

SOLID WASTE 
FEDERAL 
STATE 
TOTAL 

TOTAL GENERATION 

3964 
3096 

1981 

716375 

7060 

723435 

OEATKENT; 

WASTEWATER 
ON-SITE 

NPDES. 
MUNICIPAL 

POTW 
OTHER 

TREATMENT(a) 

TOTAL 

SOLID WASTE 
INCINERATION 
OTHER TREATMENT 
TOTAL 

TOTAL TREATMENT 

596708 

39638 

61428 

595 
1443 

697774 

2038 

699812 

)ISPOSAL; 

> 

WASTEWATER 
INJECTION 

SOLID WASTE 

16338 

LANDFILL 1540 
IMPOUNDMENT (b) 511 
LAND 

(b) 

APPLIC'N 26 
OCEAN 

DISPOSAL 36 

WASTE PILES (c) 696 
INJECTION 

(c) 

WELLS (d) 4028 
TOTAL 

TOTAL DISPOSAL 
6837 
23175 

2699 
2271 

1982 

701218 

4970 

706188 

585033 

40533 

57348 

458 
2794 

682914 

3252 

690072 

16116 

792 
474 

1 

24 

405 

3574 
5270 



\ 

EXPLAITATORY NOTES 

DATA SUMMARY TABLES 

See ERM Report, Pg 4-28. These values cover wastewater 
neutralized and rendered non-hazardous. 

See Addenda note 4. Use Table 14A for these values. 

Shown as 'other' in ERM report. Tables 14 & 15. See 
Addenda notes 1 & 3. 

Corrected for double-entry, see Addenda note 2. 

.. 
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SECTION 1 

INTRODUCTION 

The primary objective of the project was to establish a 
hazardous waste data base to: 

encompass the chemical industry, e.g., survey 
all 1,200 plants of the 163 CMA member com
panies , 

quantify hazardous waste 
disposal for 1981 and 1982, 

generation and 

provide reasonably accurate, comparable, 
reproducible, and verifiable numbers, 

establish the routes by which hazardous waste 
is disposed of, 

utilize existing data, minimize completion 
time, and be as simple as possible, 

protect confidentiality, and 

be flexible...allowing future updates and 
microstudies of particular interest. 
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SECTION 2 

STUDY APPROACH 

/ To meet the project objectivesr a self-administering question
naire was developed. In order for the survey to be completed 
acQurately and in a reasonable time, several factors were 
addressed. 

nie survey form itself was kept simple to avoid 
intimidating the respondents. 

The survey form was designed to return the 
maximum amount of useful information. Instruc
tions were concise and clear. 

The survey sought available information. Only 
information that had been previously reported 
to EPA and/or state regulatory agencies was 
requested to minimize the amount of time 
necessary for retrieval. 

The format was intended to permit easy tran
scription of the data to computer tape for data 
managottent. 

Only plants designated as 2800-SIC Code 
facilities (chemical manufacturing) were asked 
to participate. 

Following the development of the questionnaire, a pilot survey 
was administered to ten plants representing a wide range in 
production size, ^e pilot survey response was evaluated for 

il 
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required completion time, clarity, and utility of the data. 
After discussion of the pilot survey results, a final ques
tionnaire was developed and then distributed by CMA to its 
member companies for circulation to their plants. 

It was recognized that chemical compani^es which were not 
members of the association could not be petitioned ai^, of 
those that were petitioned, not all would necessarily respond. 
Therefore, while every effort was made to be complete, not all 
chemical plants were represented in the survey. Thus, a 
method of extrapolating the survey data to industry-wide 
totals was considered. The parameter used to *scale-up* or 
extrapolate the respondents' data to industry-wide totals was 
value-of-shipment. This information was provided by the 
company coordinators for all plants which participated in the 
survey. 

After the completed questionnaires were received by ERN from 
the-plants, they were coded and placed into a custody protocol 
system. ERM reviewed each questionnaire for reasonableness 
and consistency. Where more complete answers or clarification 
of questions was desirable, ERM telephoned the plant for 
clarification. 

• • - - • .. ^ 
-

•> X. -

To assure confidentiality, all questionnaires/received a 
unique code number. When the questionnaires were returned, 
the cover sheets containing all of the individual facility's 
identification information (e.g., company name, code name, 
address, contact person, title, contact telephone number) was 
detached. The original cover sheets were filed and arranged 
by code number in a locked, fireproof cabinet. Neither copies 
nor a backup file of the cover sheets were made. Upon 

418581 
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completion of the project and following authorization from 
CMAf the cover sheet file will be destroyed (shredded) to 
preserve permanent confidentiality. 
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SECTION 3 

DATA MANAGEMENT 

The completed questionnaires were double keypunched (keypunch-^ 
ed and verified) on computer tape to assure accuracy. The 
data were then analyzed on an IBM 37a main-frame computer 
system using SAS (Statistical Analysis System). Data analysis 
consisted of three phases: (1) descriptive statistics of all 
variables, (2) trend analyses to examine potential changes 
between 1981 and 1982 practices, and (3) extrapolation of the 
data to estimate industry-wide totals. 

Descriptive statistics for all waste categories %rere calculat
ed to summarize the respondents' waste quantities. These 
parameters included: the meaa^ standard deviation (S.D.), sum 
total, variance, standard error of the mean, and the coeffi
cient of variation (C.V.). ^ese statistics were used to make 
qualitative comparisons between different variables or between 
years for the same variable. The descriptive statistics are 
included in Appendix A. 

Trend analyses were limited because only 1981 and 1982 data 
were gathered. However, two analytical approaches were used 
for interpreting short-term patterns in hazardous waste 
generation by CMA member facilities. First, the relationship 
between certain interrelated hazardous waste categories was 
established for both years. Then, the two years compared to 
determine if any significant change had occurred in this 
relationship between 1981 and 1982. Second, we compared 
statistically the mean quantities of various waste types 
between years. 
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Regression analysis was utilized to accomplish the first trend 
analysis objective. Relationships were examined to determine 
if the relationship was statistically significant (HQZ^ a 0, P 
<0.05) and how much variation was explained by the regression. 
The relationship was compared for 1981 and 1982 to determine 
if a significant change (0^ "8 2' ̂  <0.05} had occurred in 
this relationship between years. This comparison was made by 
testing 'the slopes (8) of the two regression lines to deter
mine if they are significantly (P <0.05) different. This type 
of analysis was used to identify the potential effects of 
industry-wide changes between 1981 and 1982. 

The second type of trend analysis conducted was a series of 
statistical tests comparing the mean 1981 and 1982 quantities 
of each waste generated. These comparisons were conducted for 
several of the more important waste categories. The statisti
cal technique best suited for this series of analyses was the 
Student's t-test for paired observations. The paired observa
tions were the 1981 and 1982 waste quantities for each 
facility. The number of observations making up the mean 
quantities for a given waste category was equal to the number 
of plants which provided waste data for both years. 

Extrapolation of industry-wide totals for certain variables 
was conducted by two methods: (1) a simple proportional 
relationship and (2) regression analysis. Both methods 
employed the value-of-shi^ent data as the *scale-up" factor. 
The regression method was the preferred approach as it 
provides an estimate of statistical confidence about the 

! projected value. However, the relationship between the 
value-of-sbipment (independent variable) and the dependent 
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variable (e.g., total waste generation) was found to be weak 
in most cases. Therefore, the proportional method was used to 
compare the results of an alternative method of extrapolation. 
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SECTION 4 

RESULTS 

Summary of Survey Response 

Seventy of CMA's 163 member companies, or 43 percent, partici
pated in the survey (Table 1). Of the approximately 1,200 
plants which these companies represent, approximately 45 
percent (536) provided 1981 data and 44 percent (528) provided 
data for calendar year 1982 (Table 1). The responding 
companies include 33 of the top 50 companies in chemical 
sales.1 in terms of value-of-shipment, the survey response 
accounted for 38 and 33 percent of the 1981 ($175.1 billion) 
and 1982 ($172.4 billion) Department of Commerce figures for 
total value-of-shipment for the entire chemical manufacturing 
industry (2800-SIC Code plants), respectively. 

The fact that the sample represents 66 percent of the top 50 
companies indicates that the larger pi ants/companies may be 
overly represented in the sample. This would suggest that an 
inherent sample bias exists if the waste generation and 
disposal practices of larger facilities are different from 
smaller ones. Therefore, to the extent that this difference 
is not known, caution should be used when extrapolating the 
results of this survey to the entire CMA membership and the 
chemical Industry as a whole. 

The geographical distribution of the responding plants by 

state is given in Table 2 for both years. Seven states (i.e., 
Texas, New Jersey, Louisiana, California, Ohio, Illinois, 
Michigan) accounted for over half (approximately 54 percent) 

1 Chemical and Engineering News, June 13, 1983, p. 36. 
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I 

TABLE 1 

SOMMARY OP RESPONDENT SAMPLE SIZE 

1981 1982 
Companies 70 70 
Plants 536 528 
Value^£-Shlpmenta (Dollars) 

Total 67.07 billion 57.65 billion 
Mean 1.14 billion 0.99 billion 
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TABLE 2 

GEOGRAPHICAL DISTRIBUTION OF RESPONDENTS 
BY STATE 

1981 1982 

State 

AL 

AZ 

AR 

OA 

CO 

CT 

DE 

.PL 

GA 

ID 

IL 

IN 

lA 
KS 

KY 

LA 

MD 
MA 
HI 

MS 

MO 

NT 

HE 

NV 

NB 

Number 
Responding 

18 

1 

3 

37 

1 

3 

8 

6 

11 . 

1 

28 

10 

7 

4 

11 

38 

5 

6 

20 

6 

12 

1 

2 

1 

1 

Percent 

3.4 

0.2 

0.6 

6.9 

0.2 

0.6 

1.5 

1.1 

2.1 

0.2 

5.2 

1.9 

1.3 

0.7 

2.1 

7.1 

0.9 
1.1 

3.7 

1.1 

2.2 

0.2 

0.4 

0.2 

0.2 

Number 
Responding 

18 

1 

3 

36 

1 

3 

8 

6 . 
11 

1 

26 
10 

7 
4 

11 

36 

5 

5 

21 

6 
12 

1 

2 

1 

1 

Percent 

3.4 
0.2 
0.6 
6.8 
0.2 
0.6 
1.5 

1.1 

2.1 

0.2 

4.9 

1.9 

1.3 
0.8 

2.1 
6.8 
0.9 
0.9 

4.0 

1.1 

2.3 

0.2 
0.4 
0.2 

0.2 
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TABLE 2 (continued) 

1981 1982 
Nuiober Number 

State Responding Percent Responding Percent 

NJ 50 9.3 49 9.3 
NY 19 3.5 20 3.8 
NC 14 2.6 14 2.7 
OH 31 5.8 30 5.7 
OK 3 0.6 3 0.7 
OR 5 0.9 5 0.9 
PA 16 2.0 16 3.0 
SC 11 2.1 10 1.9 
TN 15 2.8 15 2.8 
TX 83 15.5 83 15.7 
VA 12 2.2 13 2.5 
WA " 5 0.9 5 0.9 
WV 17 3.2 17 3.2 
WI 4 . 0.7 3 0.6 
WY 3 0.6 3 0.6 
PR 1.1 6 1.1 

Total 535 100 528 100 
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o£ the plants in both years. A total o£ 40 states and one 
United States territory (Puerto Rico) were represented (Table 
2). 

Plant Characteristics of Respondents 

Table 3 indicates the frequency of response for all of the 
280Q-SIC Codes reported. A total of 27 different product 
cateqories were represented. However, the majority of the 
respondents fell into three major categories: miscellaneous 
industrial inorganic chemicals, plastic materials and synthet
ic resins, and miscellaneous industrial organic chemicals. 

Table 4 illustrates the frequency of response for all of the 
non-2800 SIC Codes reported. A total of nine manufacturing 
product categories were reported and five non-manufacturing 
categories. The three most frequently reported non-2800 
categories were: food and kindred products, rubber and 
miscellaneous plastic products, and transportation, coosnunica-
tion and utilities. The fact that the non-2800 SIC Codes were 
seldom applicable to a responding facility indicates that only 
2800 facilities, as designated by the Department of Commerce, 
responded to the survey as intended. 

Table 5 illustrates the general type of plant ^ich responded 
to the survey. Most facilities (approximately 65 percent) 
were manufacturing plants only. Thirty percent of the respond
ents were a combination of manufacturing and research, and 

I only two percent were entirely research facilities. 
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TABLE 3 

SUMMARY OF 2800 - SIC CODES 
REPRESENTED BY RESPONDENTS 

Responses 
SIC 
Code Product Type 

Number 
1551 

(Percenta|e) 

2812 Alkalies and Chlorine 47 ( 9)1 47 (9 
2813 Industrial Qasas^ 10 ( 2) 10 ( 2 
2816 Inorganic Pigments 19 ( 4) 19 ( 4 
2819 Miscellaneous Industrial 

Inorganic Chemicals 141 (26) 140 (26 
2821 Plastic Materials, 

Synthetic Resins 157 (29) 154 (29 
2822 Synthetic Rubber 29 ( 5) 28 ( 5 
2823 Cellulosic Man-Made Fibers 1 (<1) 1 (<1 
2824 Synthetic Organic Fibers 23 ( 4) 22 ( 4 
2831 Biological Products 3 ( 1) 3 ( 1 
2833 Medicinal Chemicals, Botanical 

Products 10 ( 2) 10 ( 2 
2834 Pharmaceutical Preparations 19 ( 4) 18 ( 4 
2841 Soap and Other Detergents 30 ( 6) 27 ( 5 
2842 Specialty Cleaning, Polishing 2 (<1) 3 ( 1 
2843 Surface Active and Finishing 

Agents 25 ( 4) 26 ( 4 
2844 Perfumes, Cosmetics, Toilet 

Preparations 

I 

4 ( 1) 4 ( 1 
2851 Paints, varnishes. Lacquers 16 ( 3) 15 ( 3 
2861 Gum and Nbod Chemicals 12 ( 2) 12 ( 2 
2865 Cyclic Crudes and Intermediates 50 ( 9) 48 ( 9 
2869 Miscellaneous Industrial 

Organic Chemicals 218 Ml) 213 (41 
2873 . Nitrogenous Fertilisers 21 ( 4) 21 ( 4 
2874 Phosphatic Fertilizers 6 ( 1) 5 ( 1 
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TABLE 3 (continued) 

Responses 
SIC 
Code Product Type 

Number (Percenta||) 

2875 Fertilizers, Mixing Only 0 (<1) 0 (<1) 

2879 Miscellaneous Pesticides and 
Agricultural Chemicals 65 (12) 62 (12) 

2891 Adhesives and Sealants 13 ( 2) 13 ( 2) 

2892 Explosives 11 ( 2) 11 ( 2) 

2893 Printing Ink 2 (<1) 2 (<1) 

2895 Carbon Black 10 ( 2) 9 ( 2) 

2899 Miscellaneous Chemicals and 
Chemical Preparations 47 ( 9) 47 ( 9) 

Numbers in parentheses represent rounded percentages using 
the number of responding plants as the divisor. 
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TABLE 4 

SUMMARY OF NOM«2800 SIC CODES 
REPRESENTED BY RESPONDENTS 

- -• 

SIC 
Code 

2000-2099 
2100-2199 
2200-2299 
2300-2399 
2400-2499 
2500-2599 
2600-2699 
2700-2799 

2900-2999 

3000-3099 

3100-3199 
3200-3299 

3300-3399 
3400-3499 
3500-3599 

3600-3699 

3700-3799 
3800-3899 

Manufacturing 

Product Type 

Food and Kindred Products 
Tobacco Products 
Textile Mill Products 
Apparel, Textile Products 
Lumber and Wood Products 
Furniture and Fixtures 
Paper and Allied Products 
Printing and Publishing 
Petroleum, Refining, 
Related 

Rubber, Miscellaneous 
Plastic Products 
Leather, Leather Products 
Stone, Clay, Glass, 
Concrete 
Primary Metal Industries 
Fabricated Metal Products 
Machinery, Except 
Electricals 
Electrical, Electronic, 
Machinery 
Transportation Equipment 
Measuring, Controlling, 
and Analyzing Instruments; 
Photographic, Medical and 
Optical-Goods; Watches and 
Clocks 

Responses 
Number (Percentage) rm TM 

15 ( 3j1 

5 ( 

16 ( 

1) 

3) 

1 

5 

(<1) 

( 1) 

2 (<1) 

1 (<1) 

3 «1) 

15 ( 3) 

1) 

16 ( 3) 

1 
5 

{<1) 

( 1) 

2 (<1) 

1 (<1) 

3 (<1) 

4-8 
418593 



Envlfonnwntqi Resources Munqgement Inc. 

. • 
TABLE 4 (continued) 

SIC 
Code 

Non-Manufacturing 

Product Type 

Responses 
Number (Percentage) 
mi mi 

3900-3999 Miscellaneous Manufacturing 1 (<1) 1 (<1) 

1000-1499 Mining 1 (<1) 1 (<1) 
' 4000-4999 Transportation, Communication, 

and Utilities 12 ( 2) 12 ( 2) 

5000-5199 Wholesale Trade 2 (<1) 3 (<1) 

i 9100-9799 Public Administration 1 (<1) 1 (<1) 

9900-9999 Nonclassifable Establishments 2 (<1) 2 (<1) 

Numbers in parentheses represent a rounded percentage using 
the number of responding, plants as the divisor. 
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TABLE 5 

SUMMARY OP RESPONDENT PLANT TYPES 

Plant Categories 
Research and 

Year Research Manufacturing Manufacturing Unaccounted For^ 

1981 9 (2)2 349 (65) 158 (30) 20 (4) 

1982 10 (2) 339 (64) 160 (30) 19 (4) 

1 Unaccounted for represents the number of plants which did 
not respond to this question. 

2 Number in parentheses represents a rounded percentage. 
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Table 6 indicates the hazardous waste generator status of the 
respondents. Eighty-four percent were hazardous waste 
generators, six percent had small quantity generator status, 

and approximately ten percent indicated that they did not 
generate hazardous waste. 

• 

Table 7 indicates the current or pending RCRA Part B designa
tion of the responding facilities. Over half of the plants 
(56 percent) were designated storage facilities, 34 percent 
treated hazardous waste, and approximately 18 percent had 
disposal status.2 Forty percent of the respondents indicated 
they did not have or did not plan to apply for treatment, 
storage, or disposal permits. 

Table 8 summarizes the waste treatment methods used by those 
surveyed. Thermal, chemical, and physical treatment showed 
similar frequencies of utilization, ranging between 15 and 20 
percent (Table 8). Biological treatment was less common (five 
percent), and approximately 63 percent of the respondents 
indicated that they did not treat hazardous waste, niis figure 
is consistent with the response in Table 7 which indicated 
that only 34 percent of the respondents had Part B treatment 
status. 

Table 9 displays the frequency of response to the number of 
hazardous waste incinerators operated by a plant. Eighty-four 
percent of the respondents did not operate hazardous waste 
incinerators. The number of incinerators per plant ranged 
from one to seven. 

An individual facility may have more than one Part B 
designation so the sum of percentages is larger than 100 
percent. 

418596 
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TABLE 6 

SaMMARY OF RESPONDENTS' HAZARDOUS WASTE 
GENERATOR STATUS 

Year 

1982 

Hazardous 
Waste 
Generator 

442 (84) 

Generator Status 
Small 
puantity 
Generator 

1981 451 (84)2 33 (5) 

31 (6) 

Non-
Hazardous 
Generator 

49 (9) 

51 (10) 

Unaccounted 
For^ 

3 (<1) 

4 (<1) 

•. 

1 Unaccounted for represents the number of plants which did 
not respond to this question. 

2 Number in parentheses represents a rounded percentage. 
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TABLE 7 

SUMMARY OF RESPONDENTS' PART B DESIGNATION 
(NUMBER AMD PERCENTAGE) 

Part B Designation 

Year Treatment Storage Disposal 

181 (34)1 298 (56) 95 (18) 1981 

1982 179 (34) 295 (56) 91 (17) 

Mot 
Applicable 

212 (40) 

209 (40) 

1 Numbers in parentheses represent rounded totals which may 
sum to more than 100 percent as an individual facility may 
have more than one Part B designation. 

• • •• 
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TABLE 8 

SUMMARY OP RESPONDENTS' 
HAZARDOUS WASTE TREATMENT METHODS' 

(NUMBER AND PERCENTAGE) 

Year 

1981 

Thermal 
Treatment Method 

Chemical 

90 (17)2 104 (19) 

Physical Biological None 

84 (16) 26 (5) 339 (63; 

1982 92 (17) 104 (20) 78 (15) 29 (5) 327 (62) 

1 Aese methods do not include the treatment of hazardous 
wastewaters. 

2 Numbers in parentheses represent rounded totals %rtiich may 
sum to more than 100 percent as an individual facility may 
utilize more than one waste treatment method. 

4-14 
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TABLE 9 

SUMMARY OF TEE NUMBER OF 
HAZARDOUS WASTE INCINERATORS AMONG RESPONDENTS 

Number of Plants Responding 

Number of 
Incinerators 

Unaccounted for 

0 

1 

2 

3 

4 

5 

6 

7 

Number of 
Incinerators 

1981 

4 

454 

50 

15 

7 

4 

1 

0 

1 

129 

1982 

5 

443 

52 

15 

7 

4 

1 

0 

1 

131 
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Table 10 sununarizes the type and number of disposal facilities 
among the respondents for both survey years. In general, less 
than ten percent of plants utilized any one type of disposal 
method. Surface impoundments were the most common type of 
disposal facility followed by underground injection and 
landfills. Land application was the least reported method of 
disposal. 

Summary of Reported Quantities 

This section provides a tabulated summary of the reported 
waste quantities. More detailed descriptive statistics for 
each of the tables in this section have been provided in 
Appendix A. ^e appended tables include measures of disper
sion (e.g., standard deviation and coefficient of variation) 
and have been given, associated table numbers for easy refer
ence (e.g.. Table 11A in the appendix corresponds to Table 11 
in the text). 

Table 11 provides descriptive statistics for the hazardous 
waste generation categories of interest for both 1981 and 
1982. Among the three RCRA wastes (i.e., listed, characteris
tic, and mixture), characteristic waste proved to be the 

/ 
largest component. Of the total quantity of hazardous waste 
generated (i.e., listed, characteristic, mixture, and state 
hazardous), state hazardous waste was the largest contributor 
to the total. Because state hazardous waste proved to be such 
an important component, additional information on state waste 
will be discussed later in the Trend Analysis section. 

418C01 
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TABLE 10 

SUMhARY OP TYPE AND NUMBER OP 
DISPOSAL PACILITIES AMC»IG RESPONDENTS* 

Prequency of Response 

1901 1982 
Pacility Type JL 1 2 3 4 5 6 7 9 Total 0 1 2 3 4 5 6 7 9 Total 

Underground . 
Injection 485 14 12 5 2 63 479 13 11 5 2 60 

Landfill 493 24 5 1 37 485 25 5 1 38 

Land 
Application 511 2 2 503 2 2 

Surface 
Inpoundnent* 479 34 4 2 3 1 ' i 93 474 31 4 2 3 1 2 90 

Naste Pilee 508 « 6 498 6 6 

Other 478 13 2 17 473 14 2 18 

* All facilities are on-site and exclude wastewater disposal facilities.. 

3 llie surCaoB iapoundments represent only disposal facilities, not storage facilities. 
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TABLE 11 

SQMMABY OF HASTE GENERATION DATA (TCNS) 
(1981} 

variable 

Listed 
Hazardous Waste 536 

Qiaracteristic 
Hazardous Waste 536 

Mixture 
Hazardous Waste 534 

Hazardous Waste 536 

TOTAL 
HAZABDODS WASTE^ 536 

Wastet«ter 536 

Bevill 
Amendment Waste 533 

anall 
GmnKator Waste 531 

NOn-Bazardous 
Process waste 535 

Mean Sun 

2,248 1,204,997 

4,375 2,345,484 

774 413,553 

5,775 3,095,931 

13,171 'y,0i>S,^g5 

1,336,340 716,278,579 

147,388 

0.1 

78,558,205 

76 

Percent of Tbtal 

17.1 

33.2 

5.9 

43.9 

21,916 11,725,368 ' 

1 N represents the ntaiber of plants whidi reported a value (i.e., zero or 
a quantity) for this variable. 

2 Total hazardous waste includes: listed, characteristic, mixture, and 
state hazardous wastes. 

4-18 
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TABLE 11 (continued) 

(1982) 

variable jjl 

Listed 
[lasardous Haste 

Qiaracteristic 
Eiazardous Haste 

Mixture 
Bazaxdous Haste 

State 
Bazarttous Haste 

TOTAL . 
HAZABDODS HASTE^ 

Hazardous 
wastewater 

Bevill 
Anradbtent Haste 

Generator Haste 

Non-Hazardous 
Process Haste 

N1 

527 

527 

527 

527 

528 

526 

524 

523 

527 

Mean 

792 

3,755 

572 

4,309 

9,412 

Sum 

417,762 

1,979,265 

301,692 

2,271,206 

1,333,316 701,324,571 

78,595 

0.2 

19,822 

41,183,993 

90 

10,446^634 

Percent of Total 

8.4 

39.8 

6.1 

45.7 

1 H teprrntrnttii thin nmber of plants whidi reported a value (i.e., zero or 
a quantity) for tfae variable. 

2 ^t>tal hazardous waste includes: listed, duuracteristic, aiixture, and 
state hazardous wastes. 
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The total quantity of hazardous wastewater generated proved to 
be two orders of magnitude greater than the total for solid 
hazardous waste (Table 11). Bevill Amendment wastes were an 
order of magnitude greater than the solid hazardous waste 
total. The approximately 30 small generato^r plants produced 
an average of less than three tons of RCRA hazardous waste per 
year. Non-hazardous process waste exceeded hazardous waste 
generation in both years, but was within the same order of 
magnitude. 

Every waste generation category, with the exception of small 
generator waste, exhibited a substantial decrease between 1981 
and 1982. This is consistent with the observed decrease in 
total value-of-shipment for the same period. •/ 

f. 

Table 12 displays descriptive statistics for use, reuse, 
recycle, and reclaimed waste practices for 1981 and 1982. The 
total quantity of hazardous material recycled in both years 
exceeded the reported total quantity of hazardous waste (RCRA 
and state) generated (see Table 11). On-site recycling proved 
to be the predominant practice. The "other" method category 
was the largest component of the total recycled quantity, with 
burned as fuel being second in importance followed by reuse as 
raw process material, and then treatment prior to reclamation. 

/ 
Direct placement was virtually not practiced antong the 
respondents (Table 12). RCRA characteristic waste accounted 
for over 90 percent of the hazardous waste recycled in both 
years. The total quantities of waste recycled in 1981 and 
1982 were virtually identical. 

Table 13 summarises the response for treatment of hazardous 
waste. Chemical, physical, and biological treatment greatly 
exceeded the quantity of waste which was thermally treated 
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SUMNABY OP USB, REUSE, RECVCIf, AND RECIAIM PRACTICES (TONS) 
(1981) 

Method Oh-Site 

Direct Placementi 
(Listed, Mixture, 
6 State Hazardous) 

Direct Placements 
(Characteristic) 

Burned as Fuels 
(Listed, Mixture, 
6 State Hazardous) 

Burned as Fuels 
(Characteristic) 

Reused as Raw 
Process Materials 
(Listed, Mixture, 
6 State Hazardous) 

Reused as Raw 
Process Materials 
(Characteristic) 

Treated & Reclaimeds 
(Listed, Mixture, 
& State Hazardous) 

Treated & Reclaimeds 
(Characteristic) 

Others 
(Listed, Mixture, 
6 State Hazardous) 

Others 

% 
Tbtal 

0 — 

0 ~ 

842,282 98.4 

686,089 

71,178 

97.8 

93.6 

95,360 86.4 

(2) (Characteristic) 

^ Tbtalss 

cn 

303,206 

3,613 

7,465,345 

9,718,190 

92.0 

44.8 
O 

99.9 

97.1 

Off-Site Ibtal Oommercial Tbtal Other Tbtal 

0 — 

0 — 

1,965 0.2 

1,951 ^ 2,6 

251,117 56.3 135,779 30.4 

4,216 3.8 

10 <0.1 

0 — 

0 — 

144,467 1.4 

5,300 100 

48 100 

546 <0.1 ' 10,906 

13,426 

2,917 

59,033 

10,812 

26,437 

4,451 

6,444 

139,774 

1.9 

3.8 

13.2 

9.8 

8.0 

55.2 

0 — 

0 — 

1.3 1,778 <0.1 

70 <0.1 

0 — 

0 — 

0 — 

0 — 

0 — 

<0.1 1,792 <0.1 

1.4 3,640 <0.1 

% of 
Grand 

Total Tbtal 

5,300 <0.1 

48 <0.1 

855,512 8.5 

701,550 7.0 

76,046 0.8 

445,929 4.5 

110,388 1.1 

329,653 3.3 

8,064 <0.1 

7,473,581 74.7 

10,006,071 
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I 
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564,524 

70,783 

Method On-site 

Direct Placement I 
(Listed, Mixture, 
6 State Hazardous) 

Direct Plaoementi 
(Characteristic) 
Binmd as FUeli 
(Listed, Mixture, 
6 State Hazardom) 
Burned as Fuels 
(Characteristic) 
Reused as Raw 
Process Materials 
(Listed, Mixture, 
h State Hazardous) 
Reused as Raw 
Process Materials 
(Characteristic) 
Iteated & Reclaimeds 
(Listed, Mixture, 
& State Hazardous) 

Treated 6 Reclaimeds 
(Characteristic) 
Others 
(Listed, Mixture, 

g & State Hazardous) . 
Ci Other: 
O (Characteristic) 

Totals: 

% 
Tbtal 

0 — 

0 — 

131,273 92.2 

97.6 

90.8 

232,718 60.4 

96,177 85.5 

233,821 86.9 

3,255 98.6 

8,534,999 99.9 

9,867,550 97.5 

TABLE 12 (continued) 

(1982) 

t « 
Off-Site Tbtal Oosnnercial Tbtal 

0 

969 

2,243 

0.7 

1,239 0.2 

1,867 2.4 

117,816 30.6 

2.0 

10 <0.1 

0 — 

0 — 

4,609 100 

635 100 

124,144 1.2 

8,722 

11,296 

4,841 

34,839 

13,851 

35,142 

45 

9,551 

123,531 

6.2 

9.0 

12.3 

13.1 

1.4 

Other Tbtal Tbtal 

0 — 

0 — 

6.1 1,471 1.0 

2.0 1,583 0.3 

480 0.6 

0 — 

204 0.2 

0 — 

0 — 

0.1 1,480 <0.1 

% of 
Grand 
Tbtal 

4,609 <0.1 

635 <0.1 

142,435 1.4 

578,642 5.7 

77,971 0.8 

385,373 3.8 

112,475 1.1 

268,973 2.7 

3,300 <0.1 

8,546,030 84.4 

1.2 5,218 .0.1 10,120,443 



• 
TABLE 13 

SUMMABY OF HAZARDOUS WASTE TREATMENT FRACTICES (TCKS) 

/ . 

I 
K> 

Method on-site 
% 

Tbtal Off-Site 
% 

Tbtal Oommercial 

1981 

% 
Tbtal Tbtal 

% of 
Grand Tbtal 

Incineration 528,900 89.0 11,953 2.0 53,749 9.0 594,602 29.2 

Treatment! 1,366,767 94.7 6,916 0.5 69,388 4.8 1,443,071 70.8 

Tbtals 1,895,667 93.0 18,869 ' 0.9 ' 123,137 

1982 

6.0 2,037,673 

Incineration 409,107 89.2 8,013 1.7 41,521 9.1 458,641 14.1 

Treatment! 1,193,289 42.7 7,829 0.3 1,592,416 57.0 2,793,534 85.9 

Tbtals 1,602,396 49.3 15,842 0.5 1,633,937 50.2 3,252.175 

1 to chcBilcal, physical, or biological treatment of hazardous waste, excluding 
hazardous wastewater. 
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(Incinerated) in both years. In 1981» on-site treatment was 
the primary practice; however, in 1982 on-site and commercial 
treatment were practiced equally (in terms o£ tons treated) . 
Very little hazardous waste was taken to off-site, company-
owned treatment facilities. 

Table 14 provides descriptive statistics for reported hazard
ous waste disposal practices for 1981 and 1982. The total 
quantity disposed of slightly exceeded the value of total 
hazardous waste generated (Table 11) for both years. This 
difference is largely due to the fact that several plants 
erroneously included wastewater in their response to the 
disposal question's underground injection category. However, 
these same plants correctly excluded wastewater from their 
generation quantities, therefore, disposal exceeded generation 
for these plants. 

Underground' injection was the predominant method of disposal 
with landfill disposal and surface impoundments being second 
and third, respectively. Waste piles, land application, and 
ocean disposal were of much less importance as disposal 
methods. The "other" category accounted for approximately 18 
to 14 percent of the total waste disposed of in 1981 and 1982, 
respectively. 

Similar to previously observed trends, the amount of waste 
disposed of generally decreased in 1982 for each category. 

Table 15 provides a comparison of the amount of hazardous 
waste (RCRA and state) disposed of on an as-is ton and dry ton 
basis. The dry ton quantities were approximately 31 percent 
and 18 percent of the as-is ton quantities for 1981 and 1982, 
respectively. The most aqueous wastes were disposed of by 

4-24 
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TABLE 14 

SUMMARY OP HAZARDOUS HASTE DISPOSAL PRACnCES^ (TONS)^ 
(1981) 

Method on-site 

Landfill 

Surface 
Dnpoundment 

Haste Piles 0 
0 

Land plication 432 

Underground 

% 
Tbtal 

1,120,131 72.7 

154,736 30.3 

1.7 

I 

ui Injection 

Ocean Duonping 

Other 

Tbtals 

3,929,114 97.5 

0 — 

1,390,566 99.8 

6,594,979 87.5 

Off-Site 

17,021 

347,778 

0 

0 

0 

0 

364,799 

t 
Total 

1.1 

68 

4.8 

OoBwercial 

403,287 

8,829 

0 

25,305 

99,133 

36,000 

2,173 

574,727 

% 
Tbtal 

26.2 

1.7 

98.3 

,2.5 

100 

0.2 

7.6 

Total 

1,540,439 

511,343 

% of 
Grand Total 

20.4 

6.8 

0 — 

25,737 0.3 

4,028,247* 53.5 

36,000 

1,392,739 

7,534,505 

0.5 

18.5 

^ Quantities include state and RCRA hazardous waste. 

2 "As-is" tons (includes water). 

* See Addendun Page:Note 2 
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TABIE 14 (continued) 

(1982) 

i 
Kl 
a\ 

Method 

Undflll 

Surface 
mpxmdtaent 

Oi>Site 
% 

natal 

452,777 57.1 

114,679 24.2 

0 — Haste Piles 

Land A{iplicatlon 337 57.2 

3,404,778 95.3 underground 
Injection 

Ocean Ounqping 

Other 

Ibtals 

0 — 

806,992 99.7 

4,779,563 84.2 

Off-Site 

10,417 

354,867 

0 

0 

0 

0 

0 

365,284 

% 
Ibtal 

1.3 

74.9 

6.4 

Oowrorcial 

329,267 

3,958 

6 

252 

169,096 

24,000 

2,617 

529,196 

% 
natal 

41.5 

0.8 

100 

42.8 

4.7 

100 

0.3 

9.3 

natal 

792,461 

473,504 

6 

589 

3,573,874 

% of 
Grand Tbtal 

14.0 

8.3 

<0.1 

<0.1 

63.0 

24,000 0.4 

809,609* 14.3 

5,674,043 

* See Addendun PagetNote 3 

CI 



a' 

V . 

I 

r 

SUMMARY OP DISPOSAL QUANTITIES^ ON A DRY TON BASIS 

Method TJFT 

(1) 
AS-18 
Total 

T5ffl 

(2) 
Dry Wgt 
Total 

wr Tm 
Ratio (2)/(1) 

TOT 1OT 

I 
to 

Landfill 1,540,439 792,461 1,424,003 585,726 0.92 0.74 

Surface 
Impoundment 

859,121 473,504 36,050 

k 

21,776 0.04 0.05 

Waste Piles 0 6 0 0 — — 

Land 
Application 

25,737 589 3,539 300 0.14 0.51 

Underground 
Injection 

4,028,247 3,573,874 369,229 281,691 0.09 0.08 

Ocean 36,000 24,000 0 0 — — 

Total 6,489,544 4,864,434 1,832,821 889,493 0.31 0.18 

Other 1,392,739 809,609 — — — — 

TOTAL 7,882,283 5,674,043 1,832,821 889,493 — 

1 Quantities include state and RCRA hazardous wastes. 
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underground injection and in surface impoundments. The most 
solid materials were sent to landfills (Table 15). On a dry 
ton basis, the importance of landfills exceeds underground 
injection as a disposal practice. Also, the reduction in 
waste disposal between 1981 and 1982 is relatively greater 
idien dry weight quantities are compared. 

Table 16 displays the type of hazardous wastewater treatment/ 
neutralization method used by the respondents in 1981 and 
1982. Thirty-one percent treated or neutralized hazardous 
wastewater in tanks and 11 percent neutralized their wastewa
ter in impoundments. 

Table 17 provides descriptive statistics for four hazardous 
wastewater disposal categories. Most of the wastewater for 
1981 and 1982 was sent to NPDES facilities. POTH facilities 
received less than ten percent of the total in both years. 
Deep wells received approximately half as much hazardous 
wastewater as POTW facilities. The "other" category was to be 
used to report wastewater which was neutralized and rendered 
non-hazardous. Assuming this was the case, this quantity 
represents somewhat less than ten percent of the total 
quantity of hazardous wastewater reported (Table 11). 

Table 18 provides a summary for the treatment/disposal and 
recycling of hazardous waste from outside sources. The 
quantity of waste treated or disposed of from other plants was 
relatively similar for company-owned and non-company-owned 
sources in 1981. However, non-company plants contributed most 

of the outside waste which was treated or disposed of in 1982. 
Non-company-owned plants were the predominant source of 
outside waste «diich was recycled in both 1981 and 1982. The 
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TABLE 16 

SUMMARY OF 
HAZARDOUS WASTEWATER NEUTRALIZATION 

METHODS 

Number of Plants Responding 

1981 1982 

nod 

.atment/ . 
trallzatlon 
Tanks 

Yes No Uncounted Yes No Uncounted 

164 (31)1 370 (69) 2 (<1) 164 (31) 370 (70) 4 (<1) 

trallzatlon 
impoundments 60 (11) 475 (89) 1 (<1) 60 (11) 475 (90) 3 (<1) 

Number In parentheses represents a rounded percentage, 
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TftBIZ 17 

SDHHAEOr OF BAZABDQOS iASTESOIER DISPOSAL (TONS) 
(1981) 

Variable N** 

KFDES Facility 534 

POIW FacUity 536 

Deep Well 
injectim 535 

Other 527 

Mean Sun 

2^117,430 596,707,975 

73,951 39,637,847 

34,767 18,600,677 

116,561 61,428,030 

Percent 
of Ttotal 

83.3 

5.5 

2.6 

8.6 

7 • 
Obtal 

Deep Well 
Dry ibns 532 

716,374,530 

1,996 1,062,209 

...J 
M represents the nmber of plants which reported a value (i.e., 

or a quantity) for this variable. 
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7 

TABLE 17 (continued) 

(1982) 

variable Mean Stan 
Percent 
of Tbtal 

NPDES Facility 525 1/114,348 585,032,763 83.4 

icnw Facility 525 77,206 40,533,409 5.8 

Deeptfell 
Injecticxi 526 34,798 18,303,865 2.6 

Other 525 109,233 57,347,526 8.2 

Tbtal 701,217,560 

Deep ffell 
Cry 'Sans 526 1,536 808,359 

1 N r^esents the nunber of plants i4iidi r^rted a value (i.e./ 
zero or a ^lantity) for this variable. 

% 
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TABLE 18 

SUMMARY OF HAZARDOUS WASTE TREATMENT/DISPOSAL AMD 
RECYCLIMG FROM OTHER SOURCES (TONS) 

(1981) 

-1 

Variable 

Treataent/Dlaposal: 

Company-Otmed 
Source 534 

Non-Company-O%med 
Source 534 

Total 

Sum 

141,372 

165,178 

306,550 

Percent of Total 

46.1 

53.9 

Use, Reuae, Recycle, Reclaim; 

'534 

534 

Company-Owned 
Source 

Non-Company-Owned 
Source 

Total 

165,150 

667,964 

883,114 

19.8 

80.2 

N represents the number of plants which reported a number 
(i.e., zero or a quantity) for this variable. 
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variable 

Treatnent/Diaposal; 

Company-Owned 
Source 527 

Mon-Company-Owned 
I Source 527 

^ Total 

TABLE 18 (continued) 

(1982) 

Sum 

49,022 

215,451 

264,473 

Percent of Total 

18.5 

81.5 

Ose, Reuse, Recycle, Reclaimr 

Company-Owned 
Source 526 

Ilon-Company-O%med 
Source 528 

Total 

157,751 

651,304 

809,055 
/ /• 

20.5 

80.5 

I • ( 
- I 

N represents the number of plants which reported a value 
(I.e., zero or a quantity) for this variable. ' 
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overall total of waste which was treated/ disposed/recycled 
•. from other sources exhibited relatively little change between 

1981 and 1982. 

• 

Table 19 exhibits the quantity of waste shipped in 1981 and 
1982 by the two shipment methods. Bulk waste quantities were 
an order of magnitude greater in both years. The amount of 
hazardous waste shipped decreased in 1982, especially in the 
bulk shipment category. 

Trend Analysis 

Table 20 provides descriptive statistics comparing the 
quantity of state-designated hazardous waste with RCRA 
hazardous waste and the total amount of hazardous waste 
generated (RCRA and and state) for all respondents that 

I reported a state hazardous waste. The comparison is parti-
t tioned by state and year. 

Nineteen of the 40 states represented in the survey had plants 
which generated a state hazardous waste. Plants in 11 states 
(Alabama, Delaware, Indiana, Maryland, Massachusetts, Michi
gan, Maryland, New York, Oklahoma, Pennsylvania, Washington) 

' produced relatively small quantities (<1,000 tons) of state 
' hazardous waste. Hpwever, plants in Louisiana produced a 

osubstantial quantity of state hazardous waste which made up 50 
percent or more of the total hazardous waste generated in both 
years. Tennessee also yielded a large quantity of state 
waste, but since this quantity was produced by a single plant 

rV; _ it: is probably not representative of the importance of state 
regulations to the typical plant within that state. 

418G19 
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TABLE 19 

SOMMART OP HAZABDCOS HASTE SBIFHENT HEIBOOS^ 
(TOiS) 

ariable 

»81 

Haste 532 

arieed 
5te 533 

:110 gallons) 

3tal 

Mean 

1,248 

168 

Sum 

664,224 

90,011 

754,235 

Percoit o£ Tstal 

88.1 

11.9 

1982 

Waste 

:laed 

|<110 gallois) 

3tal 

527 

527 

875 

150 

461,639 

79,364 

541,003 

85.3 

14.7 

Ihe r^octed qusntitles include listed, cfaaracteristic, mixture, 
and state hazardous wastes. 
N reprotents the niadber of plants which lepocted a value (i.e., 
zero or a quantity) for this variable. 

418G20 
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KSk Waste 

State Waste 

Obtal Wasted 

1 

TABLE 20 

SOMMABY OF STAIE-OESICaiATED 
HAZABOOUS WASTE GEMEBASIGN (TONS) 

Year N1 n-' Mean Sun 

Alabama 

1981 
1982 
1981 
1982 
1981 
1982 

18 

18 

18 

1,197 

1 1,198 

- California 

Feroeit 
of Tbtal 

21,554 

6 

21,560 

100 

<1 

RCRA Waste 1981 37 17 3,945 145,972 91 
1982 36 16 2,152 77,495 87 

Suite Waste 1981 37 17 414 15,319 9 
1982 36 16 319 11,479 13 

Total Waste 1981 37 17 4,359 161,291 
1982 36 16 2,471 88,974 

• Delaware 

BCBA Waste 1981 8 1 1,240 9,922 99 
1982 8 1 647 5,175 99 

State Waste 1981 8 1 8 65 1 
1982 8 1 6 48 1 

Total waste 1981 8 1 1,248 9,987 
1982 8 1 653 5,223 

N represents the mariber of survey reqpondoits from that state. 

2n represents the number of plants in the state ehicfa reported a state 
hasardous ̂ te. 

3Tbtal Waste represents the total amount of hazardous waste (i.e., BCRA 
waste plus state waste) generated by all respondents from that state, 
excluding hazardous wastewata:. 
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TABLE 20 (continued) 

Year N1 Mean 

Illinois 

Percent 
of Total 

RCRA Haste 1981 28 5 1r503 42,093 89 
1982 26 3 1,527 39,705 87 

State Haste 1981 28 5 191 5,346 11 

Tstal Haste^ 
1982 26 3 225 5,865 13 

Tstal Haste^ 1981 28 5 1,694 47,439 
1982 26 3 1,752 45,570 

Indiana 

KSA Haste 1981 10 1 12,162 121,630 100 
1982 10 1 11,223 112,235 100 

State Haste 1981 10 1 33 335 <1 
1982. 10 1 46 452 <1 

Total Haste 1981 10 1 12,196 121,965 
1982 10 1 11,269 112,687 

Louisiana 

RCPA Haste 1981 38 18 26,304 999,571 37 
1982 36 17 27,248 980,951 50 

State Haste 1981 38 18 43,881 1,667,484 63 
1982 36 17 26,860 966,954 50 

Total Haste 1981 38 18 70,185 2,667,055 
1982 36 17 54,108 1,947,905 

IN re^^resoits the mnber of survey respond«>ts ftcn that state. 

^ represents the nonber of ̂ ants in the state which reported a state 
hazardous waste. 

^TOtal NSste represents total asDunt of hazardous waste (i.e., K»l 
waste plis state waste) gmerated by all respondents fcoo that stater 
excluding hazardous wastewater. 

4-37 
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Year 

TABLE 20 (continued) 

N1 n2 Mean 

Maryland 

Sum 
Percent 
of Total 

lO]^ waste 1981 5 3 24r99S 124,979 100 
1982 5 3 20,801 104,009 100 

State Waste 1981 5 3 16 78 <1 

Total Wasted 
1982 5 3 5 21 <1 

Total Wasted 1981 5 3 25,011 125,057 
1982 5 3 20,806 104,030 

Massachusetts 

RCSA Haste 1981 6 1 362 2,169 99 
1982 5 2 203 1,019 83 

State Waste 1981 6 1 3 18 1 
1982 5 2 43 215 17 

Total Waste 1981 6 1 365 2,187 
1982 5 2 246 1,234 

Michigan 

BOOl Waste 1981 20 2 50,021 1,000,429 100 
1982 21 3 13,854 290,935 100 

State Haste 1981 20 2 8 158 <1 
1982 21 3 21 439 <1 

Total waste 1981 20 2 50,029 1,000,587 
1982 21 3 13,875 291,374 

•> 

^ rcptoaonco 

r^cesoits the nodser of survey re^ondents fcom that state. 

the nunber of pluxts in the state idilch reported a state 

(i.e., BOA 
that stater 

^TOtal Waste represents the total amount of hazardous 
waste plus state waste) generated by all respondents 
escludlna hazardous wastewater. 
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TABLE 20 (continued) 

N1 
Fercmt 

Year N1 £ Mean Sum of Total 

Missouri 

RCRA Waste 1981 12 4 1,786 21,436 100 
1982 12 2 1,422 17,066 100 

State Waste 1981 12 4 6 76 <1 

Obtal Wasted 
1982 12 2 3 39 <1 

Obtal Wasted 1981 12 4 1,792 21,512 
• 1982 12 2 1,425 17,10S 

Hew Jersey 

RCRA Waste 1981 50 13 2,877 143,875 98 
1982 49 17 2,105 103,145 99 

State Waste 1981. 50 13 57 2,869 2 
1982 49 17 28 1,409 1 

Total Waste 1981 50 13 2,934 146,744 
1982 49 17 2,133 104,554 

Mew York 

BCRA Waste 1981 19 1 3,190 60,622 99 
1982 20 6 2,558 51,162 99 

State Waste 1981 19 1 17 318 1 
1982 20 6 14 278 1 

Ibtal Waste 1981 19 1 3,207 60,940 
1982 20 6 2,572 51,440 

iM repceseits the nuidser of survey respondents from that state. 

2n represents the niadser of plants in the state %Aiidi reported a state 
hazardous easte. 

i ^TOtal Miste espresoits the total anount of hazardous easte (i.e.r lOA 
j waste plus state water) generated by all respondents from that state, 

excluding hazardous wastewater. 
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TI^BLE 20 (continued) 

sl n2 
Percent 

Year sl n2 Mean Sum of Dotal 

Chio 

BOA Waste 1981 31 2 767 23,774 68 
1982 30 2 489 14,661 77 

State Waste 1981 31 2 357 11,067 32 

Obtal wasted 
1982 30 2 145 4,358 23 

Obtal wasted 1981 31 2 1,124 34,841 
1982 30 2 634 19,019 

Gklahona 

BC3A Waste 1981 3 1 162 487 74 
1982 3 1 94 282 43 

State waste 1981 3 1 57 170 26 
1982 3 1 123 371 57 

ibtal waste '1981 3 1 219 657 
s 1982 3 1 217 653 

i 
1 

Pennsylvania 

XBA Waste 1981 16 1 134 2,146 94 
1982 16 1 138 2,203 97 

State waste 1981 16 1 8 131 6 
1982 16 1 4 72 3 

Dotal waste 1981 16 1 142 2,277 
1982 16 1 142 2,275 

T; re^presents the nunber of suev^ re^oodmts from that state. 

^ r^reeents the nuoAaer of plants in the state \idjdn r^orted a state 
hazardous waste. 

3^tal Waste represents the total amount of hazardous waste (l.e., BOA 
waste plus state waste) generated by all resqpandmts from that^ state, 
ezcluding hazardous %«stewBter. 
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TABLE 20 (continued) 

sl £ 
Percent 

Year sl £ Mean Sum of Total 

South Carolina 

BCPA Waste 1981 11 7 197 2,162 54 
1982 10 7 46 463 33 

State Mhste 1981 11 7 167 1,840 46 
1982 10 7 95 950 67 

Total Mhste^ 1981 11 7 364 4,002 
1982 10 7 141 1,413 

Tennessee 

lOA Waste 1981 15 1 4,527 67,919 5 
1982 15 1 2,945 44,171 4 

State Waste 1981 15 1 90,000 1,350,000 95 
1982 15 1 80,533 1,208,000 96 

Total Naste 1981 15 1 94,527 1,417,919 
• 1982 15 1 83,478 1,252,171 

- Texas 

RCRA Haste 1981 83 32 11,303 938,197 96 
1982 83 30 8,356 693,545 91 

State Waste 1981 83 32 484 40,135 4 
1982 83 30 835 69,326 9 

Ibtal Waste 1981 83 32 11,787 978,332 
1982 83 30 9,191 762,871 

7y\ 

represents the nuatex of survey reapondents from that state. 

2n r^cesents the madaer of plants in tiie state %4ilch reported a state 
hazardous easts. 

^TOtaL Waste repiments the total anount of hazardous easts (i.e., BORA 
easts plum state easte) generated by all respondents from that state, 
exc^xding hazardous easteeater. 

4-41 
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TABLE 20 (continued) 

Percent 
Year Mean Sum of Tbtal 

WtehlngtMi 

lOhWaste 1981 5 2 1,269 6,343 92 
1982 5 2 1,327 6,633 88 

State Waste 1981 5 2 103 519 8 

Total Wasted 
1982 5 2 184 924 12 

Total Wasted 1981 5 • 2 1,372 6,862 
1982 5 2 1,511 7,557 

In represents the nuodber of surv^ respondents from that state. 

2n r^cesoits the numdber of plants in the state ebich r^orted a state 
hazardous waste. 

Maste r^resents the total amount of hazardous waste (i.e.f BOU^ 
weste plus state waste) gmerated all respondeits from that state, 
excluding hazardous wasteweto:. 

T 

t 
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state hazardous waste production accounted for ten percent or 
greater of the total hazardous waste quantity in Illinois, 
Louisiana, Ohio, Oklahoma, South Carolina, and Tennessee. 

Table 21 presents the results of a series of Student's t-tests 
run on the paired 1981 and 1982 observations for several waste 
categories. This test compared the mean 1981 value with the 
mean 1982 value for each variable shown. Statistically 
significant results are indicated when the PR > T value is 
less than 0.05. 

Eight significant (P <0.05) differences between 1981 and 1982 
values were found (note asterisk values in Table 21). In all 
cases, the 1981 value was greater than the 1982 value as 
exhibited by the negative mean values which represent the 1982 
mean minus the 1981 mean value. 

Four of the significant differences occurred in waste genera
tion categories for characteristic waste, hazardous wastewa
ter, non-hazardous process waste, and total hazardous waste 
production. Other statistically significant differences were 
observed in the amount of hazardous wastewater sent to MPDES 
facilities, the quantity of waste incinerated, underground 
injection of waste, and the amount of waste shipped in bulk. 

ft : 

Several other inter-year comparisons exhibited relatively 
large mean differences (e.g., state hazardous waste), but did 
not prove statistically significant. The fact that most of 
the mean differences were negative is consistent with the 
general observation that most reported waste quantities were 
lower in 1982 than 1981. 
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TABLE 21 

BAIRB) OCMPARISGNS OP 1961 VERSOS 1982 OUANniTES 

Mem 

GO 
a u 

Variable 

Listed Waste 
Characteristic Waste 
Mixture Haste 
State Haste 
Hazardous Hastewater 
Bevill Amendment Haste 
Snail Generator Waste 
Non-Hazanlous Process Waste 
Ibtal Hazardous Waste 
NPDES Facility 
PGnH Facility 
Deep Hell Injection 
Deep Hell Dry Tbns 
Other Hazardous Wastewater 
Direct placementt Listed, Mixture, and 
State Hazardous 

Direct Placement t Characteristic 
Burned as Fuelt Listed, Mixture, and 
State Hazardous 

Burned as FUelt Characteristic 
Used as Raw Materials Listed, Mixture, 
and State Hazardous 

Used as Raw Materials Characteristic. 
Treated and Reclaimeds Listed, Mixture, 
and State Hazardous 

Treated and Reclaimed s Characteristic 
Other UR3 Wastes Listed, Mixture, and 
State Hazardous 

Other UR3 Hastes Characteristic 
Incineration 

Difference Std Error Probability 
N (1982-1981) of Mean T Value of T Value 

523 -1505.34 1321.87 -1.14 0.2553 
523 -691.68 240.53 -2.88 0.0042* 
521 ^238.05 154.86 -1.54 0.1249 
523 -1577.20 896.64 -1.76 0.0792 
522 -28647.52 13897.10 -2.06 0.0398* 
519 -70923.33 50117.44 -1.42 0.1576 
516 0.02 0.07 0.31 0.7532 
522 -1640.69 760.08 -2.16 0.0313* 
524 -4001.53 1636.82 -2.44 0.0148* 
520 -22452.33 9498.05 -2.36 0.0185* 
521 1718.92 7179.90 0.24 0.8109 
521 -569.69 1748.22 -0.33 0.7447 
518 -490.05 545.82 -0.90 0.3697 
513 -8219.93 6610.69 -1.24 0.2143 

520 -1412.32 1334.72 -1.06 0.2905 
523 1.12 1.06 - 1.05 0.2922 

524 -1360.83 1298.26 -1.05 0.2950 
522 -235.45 123.53 -1.91 0.0572 

524 2.68 10.06 0.27 0.7899 
522 -114.93 64.10 0.27 0.0736 

523 2.98 9.10 0.44 0.6618 
523 -116.02 127.48 -0.91 0.3632 

523 -2.11 1.61 -1.31 0.1894 
523 2043.57 10201.19 0.20 0.8413 
523 -254.86 74.96 -3.40 0.0007* 
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Variable 

Tteatment 
Umdfill: Dry ibns 
Surface Impoiaidiiientt As-Ia Ibns 
Surface Inipoundnenti Dry Vans 
Haste Pilet As-ls Hons 
Haste Pilei Dry Hbns 
Land Applications As-Is Vans 
land Ai^licationi Dry Tbns 
Underground Injections As-Is Tbns 
Uiderground Injection: Dry Tbns 
Ocean Disposals Aa-Is TbM 
Ocean Disposals Dry Tbns 
Other Disposal 
Treatment/Disposal from Oorapany Sources 
Treatroent/Diqposal fcosn Noii-ODsiqpany Sources 
UR3 from Oonpeny Sources 
UR3 from Non-Oosqicny Sources 
Shipment Methods Sulk 
Shipment Methods Oontainer 
Tbtal On-site Disposal 
Tbtal Off-Site Disposal 
Tbtal Ooninercial Cd^xssal ' 
Tbtal Disposal 
Tbtal on-site UR? 
Tbtal Off-Site in^ 
Tbtal Ooramercial UR^ 
Tbtal Other UR3 
Tbtal UR3 ° 

•00 a 
CO o 

Difference Std Error ProbdPility 
N (1982-1981) of Mean T Value of T Value 

520 2573.71 2934.58 0.88 0.3809 
510 -1648.74 1364.59 -1.21 0.2275 
520 533.00 687.57 0.78 0.4386 
513 -19.99 16.02 -1.25 0.2125 
521 0.01 0.01 1.00 0.3178 
513 0.00 0.00 
521 ,-48.26 48.57 -0.99 0.3208 
512 -6.32 6.32 -1.00 0.3178 
922 -869.51 424.^4 -2.05 0.0411* 
512 -170.01 96.38 -1.76 0.0783 
521 -23.03 23.03 -1.00 0.3178 
514 0.00 0.00 
570 -1121.39 838.69 -1.34 0.1818 
521 -177.25 190.09 -0.93 0.3515 
521 96.49 108.42 0.89 0.3739 
520 -14.22 63.6o -0.22 0.8232 
522 -31.91 96.75 -0.33 0.7416 
519 -406.79 177.18 -2.30 0.0221* 
520 -19.10 18.00 -1.06 0.2892 
522 -3335.38 1826.50 -1.83 0.0684 
519 -0.84 19.13 -0.04 0.9646 
521 2641.78 2929.62 0.90 0.3676 
522 -1477.17 3368.18 -0.44 0.6612 
523 -13960.31 8725.30 -1.60 0.1102 
523 -38.78 24.83 -1.56 0.1190 
523 -56.98 54.34 -1.05 0.2949 
523 -1.32 4.12 -0.32 0.7480 
524 -13992.81 8711.45 -1.61 0.1088 

The asterisk Indicates that a statistically significant difference (P <0.05) exists between the 1981 and 1982 mean 
values Cor this variable. 
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Extrapolation of Survey Data 

Table 22 summarizes the results of regression analyses 
conducted to determine the relationship between a company's 
•alue-'Of-shipment and four separate waste categories (i.e., 
waste generation, RCBA waste, disposed waste (as-is and dry, 
tons), and recycled waste). These regressions were estab
lished as a means of extrapolating the survey data to indus
try-wide totals for each of these categories based on the 
known value-of-shipment for the entire chemical industry. The 
results proved significant (P <0.05) for each relationship 
except V-O-S/recycling (Table 22) j however, the R2 value for 
all of the relationships was low. This indicates that the 
resultant regression equation would be of little value for 
estimation of industry-wide recycling totals with any reason
able degree of precision. The general indication is that 
value-of-shipment does not represent a good predictor (inde
pendent variable in the regression) for these parameters. 

However, one of the primary objectives of this study was to 
develop a data base which could be used to estimate industry
wide waste quantities of interest. Therefore, an alternative 
method was used to "scale-up" the survey data to industry-wide 
totals. This method involved establishing a simple propor
tional relationship between the respondents total value-of-
shipment and the known value-of-shl]^ent for the entire 
chemical industry, l^is technique would produce a "scale-up" 
factor which could be applied to the survey results to provide 
a crude estimate of industry-wide totals. The scale-up 
factors for 1981 and 1982 were: 
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TABLE 22 

SQMNAiOr OF REGBESSIGN ANALYSES TO 
PREDICT INDUSTBY-WIDE WASTE TOTAIB 

lear N 
D^endoit 
Viariatple 

mdepndent 
variable Ptob>F Intercept 

Regression 
Ooefficioit 

1981 59 Tbtal Waste 
Generation 

v-o-s 0.3559 0.0001 - 6,020 0.00011 

1982 58 . 0.4500 0.0001 -18,698 0.00010 

1981 59 RCRA Waste \W>-S 0.11 0.01 28,931 0.00003 

1982 58 0.094 0.02 21,134 0.00002 

1981 59 Tbtal Waste 
Disposal • 

1M)-S 0.2091 0.0001 -64,854 0.00033 

1982 58 0.4600 0.0001 -13,537 0.00011 

1981 59 Di^osal 
Dry Tons 

V-O-S 0.1199 0.0072 3,352 0.000024 

1982 58 0.4207 0.0001 - 4,264 0.000019 

1981 59 Total Waste 
Racycled 

v-o-s 0.0287 0.1992 wot significant 

1982 58 0.0254 0.2321 
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1981 2.61 « 175.1 billion (total V-O-S) 

67.1 billion (respondents* V-O-S) 

1982 2.99 « 172.4 billion (total V-O-S) 

57.6 billion (respondents' V-O-S) 

Applying these factors to the survey results provides crude 
industry-wide estimates for the waste categories shown in 
Table 23. 

These estimates warrant cautious interpretation as the results 
of the regressions indicate that the relationship between the 
value-of-shipment and each of these parameters is tenuous. Any 
confidence intervals which might be constructed to bracket the 
precision of these estimates would be very large with respect 
to the predicted value. 

However, to date any estimate of industry-wide hazardous waste 
generation and maneigement practices for the chemical industry 
have been little more than guestimates as data have been 
unavailable to support an estimate. The data base established 
by the CMA survey is extensive and the most comprehensive 
information to date on the chemical industry., The data have 
been collected and carefully managed under a thorough quality 
control program. The results are believed to be accurate and 
the associated findings and conclusions valid within their 
stated limitations. Therefore, the estimate of industry-wide 
practices should not necessarily be dismissed because the 
desired precision cannot be achieved. While they must, be 

. interpreted as rough estimates, they represent estimates based 
! on the best information presently available. 
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RCRA Hazardous Waste 
Generated 

State Hazardous Waste 
Generated 

Used, Reused, Recycled, 
Reclaimed Waste 

Hazardous Waste Disposal 
(includes state waste) 

Hazardous Waste Disposal 
(dry tons) 

Hazardous Waste Treatment 

TABLE 23 

WASTE QUANTITIES EXTRAPOLATED TO 
INDUSTRY-WIDE TOTALS 

(TOnsI) 

1981 
Response 

3,964,034 

3,095,931 

10,006,071 

7,534,505 

1,829,171 

2,073,673 

Industry-wide 
Estimate 

10,300,000 

8,100,000 

26,100,000 

19,700,000 

4,700,000 

5,300,000 

1982 
Response 

2,698,719 

2,271,206 

10,120,443 

5,674,043 

883,892 

3,252,175 

Industry-wide 
Estimate 

8,100,000 

6,800,000 

30,300,000 

17,000,000 

2,600,000 

9,700,000 

T "As-is* tons except where noted. 

OD 
O 
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The predictability of the data base could be markedly enhanced 
by developing a better predictor parameter for extrapolating 
the survey results to industry-wide totals. Intuition 
suggests that a parameter such as "feed stock" or "quantity of 
products shipped" might be more closely correlated to the 
independent variables (e.g., RCRA waste} than the value-of-
shipment. The utility of this data base would be greatly 
increased should such information be obtainable. 
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SECTION 5 

SUMMARY AND CONCLUSIONS 

The following discussion lists the more salient points of the 

survey results. 

Survey Response 

Porty-six percent (70) of CMA's member companies partici

pated. 

Approximately 44 percent of CMA member plants partici
pated (536 plants in 1981r 528 plants in 1982). 

The respondents represented approximately one-third of 
the chemical industry's annual value-of-shipment. 

Larger companies appear to be somewhat overly represented 
in the sample. 

Plant Characteristics of Respondents 

Plants fell into three major categories: miscellaneous 
inorganic chemicals, miscellaneous organic chemicals, and 
plastic materials and synthetic resins. 

Eighty-four percent of the plants were hazardous waste 
generators. 

5-1 418G36 
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Fifty-six percent of the plants store, 34 percent treat, 
and 18 percent dispose of hazardous waste. Forty percent 
did not have TSD status. Several plants have multiple 

RCHA facilities so the sum of the percentages exceeds 100 

percent. 

Eighty-four percent of the plants did not operate a 
hazardous waste incinerator. 

The most common type of disposal facilities reported 
were: surface impoundments, underground injection, and 

landfills. 

Summary of Reported Quantities 

Waste quantities displayed a general decrease between 
- 1981 and 1982. 

Characteristic waste proved to be the largest component 
of the RCRA wastes, but state hazardous waste was the 
largest waste component overall. 

? 

Plants in 19 of the 40 states represented in the survey 
reported state hazardous waste. 

- Hazardous wastewater exceeded hazardous solid waste by 
two orders of magnitude. 

- Bevill Amendment wastes exceeded total hazardous waste by 
I an order of magnitude. 

/ 
/ 
f 
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The quantity of recycled hazardous waste was greater than 
the reported total hazardous waste generated. 

The najor methods of hazardous waste disposal were 
underground injection and landfill disposal. 

On-site disposal was the predominant disposal practice. 

Most hazardous wastewater is sent to NPDES facilities. 

Mon-company-owned plants were the primary source of 
hazardous waste recycled from outside sources. 

Trend Analysis 

Plants in six states (Illinois, Louisiana, Ohio, Okla
homa, South Carolina, and Tennessee) reported state-
designated hazardous waste quantities which were ten 
percent or more of their total hazardous waste genera
tion. 

Statistical comparisons between years for numerous waste 
categories indicated a significant decline in waste 
quantities between 1981 and 1982, especially for waste 
generation. 

Extrapolation of Survey Data 

Regression analysis Indicated that the relationship between 
value-of-shipnent and each of the quantities to be extrapolat
ed to industry-wide totals was generally low. A crude 

5-3 
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estimate of industry-wide totals was obtained by applying a 
proportional *scale-up factor" based on the value-of-shipment. 
The resultant estimates are rough (cannot be measured with 
precision), but represent estimates based on the most compre
hensive information presently available. 
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APPENDIX A 

DETAILED DESCRIPTIVE STATISTICS OP 
WASTE QUANTITY RESULTS 

7 • 
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SUMMARY OP WASTE GENERATION DATA (TONS) 
(1961) 

> 
I 

variable W Mean 

Listed 
Hazardous Waste 536 2f248 

Characteristic 
Hazardous Waste 536 4,375 

Mixture 
Hazardous Waste 534 774 

State 
Hazardous Waste 536 5,775 

Total^ 
Hazardous Waste 536 13,171 

Hazardous 
Wastewater 536 1,336,340 

Bevill 
Amendment Waste 533 147,388 

small 
Generator Waste 531 0.1 

Non-Hazardous 
Process Waste . 535 21,916 

Standard 
Deviation 

40,294 

40,906 

6,067 

72,270 

92,816 

Std Error 
of Mean 

1,740 

1,766 

262 

3,121 

4,009 

19,336,632 835,215 

2,091,667 90,600 

1.3 

162,446 

0.05 

7,023 

Sum 

1,204,997 

2,345,484 

413,553 

3,095,931 

78,558,205 

76 

11,725,368 

Variance 

1.623651E409 

1.6733788409 

3.680955E407 

5.223027E+09 

7,059,965 8.614913E+09 

716,278,579 3.739054B414 

4.375072E+12 

1.662495E410 

2.638896E410 

^ 1 Ibtal hazardous waste is the sua of listed, characteristic, mixture, and state hazardous testes. 

c.v. 

1,792 

934 

783 

1,251 

705 

1,446 

1,419 

900 

741 
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TABLB 11A (continued) 

(1982) 

Kl 

Variable 

Listed 
Hazardous Haste 

Qiaracteristic 
Hazardous Waste 

Mixture 
Hazardous Haste 

A State 
Hazardous Haste 

Ibtall 
Hazardous Waste 

Hazardous 
Hasteeater 

Bevill 
Amendment Haste 

Snail 
Generator Haste 

N Mean 

527 792 

527 3,755 

527 572 

527 4,309 

528 9,412 

526 . 1,333,316 

524 78,595 

523 ° 6.17 

527 19,822 

Standard 
Deviation 

10,590 

39,998 

4,4^25-

58,159 

71,411 

19,485,157 

1,215,129 

1.39 

159,566 

Std Error 
of Mean 

V 461 

1,742 

192 

2,533 

3,107 

849,593 

53,083 

0.06 

6,950 

Sun 

417,762 

1,979,265 

301,692 

2,271,206 

4,969,925 

701,324,571 

41,183,993 

90 

10,446,634 

Variance C.V. 

1.121627E408 1,335 

1.599900E+09 1,065 

1.958562BH)7 773 

3.382507E409 1,349 

5.099625E409 760 

3.796714Ef14 1,461 

1.476539Bf12 1,546 

1.939679BfOO 809 

2.546152E+10 804 
g Non-Hazardous 
H Process Haste 

O ̂
 .1 

{s) * Ibtal hazardous waste is the sun of listed, characteristic, mixture, and state hazardous wastes. 
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suMwnr OP use, SEuse, RBciae. MD 
RCCIAIN PRACTICES flGNS) 

(1981) 

DtcMt Plaoenanti 
(Usted, NUtura, 
8 SUte SasankMS) 

Unci Plaoanentt 
(Ouunctwristlc) 

> 
I 

M Puelt 
(Listed, Mixtura, 
8 State Sasavdous) 

Bunwd as Itislt 
(Oiaracterlstlc) 

Raund as Raws 
Pcocess Hateclal 
(Listed, Hixturs, 
8 State Basatdous) 

Standard Std Error 
variable M Mean Deviation of Mean Sua variance C.V. 

Qv-Site SIS 0 0 0 0 o.oooewe*oo 
OCC-Site SIS 0 0 0 0 0.000000E«O0 
Ooamercial SIS 229 9 5,300 5.250487Et04 2,313 
Other S3S 0 ^ 0 0 0 o.ooooooe«oo 

2,313 

Ibtai S36 9 228 9 5,300 5.240872E*04 2,315 
on-site S3S 0 0 0 O.OOOOOOE400 

2,315 

OCC-Site S3S 0 0 0 0 o.ooooooe«oo 
ODoneccial S3S 0 2 0 48 4.308542E«00 2,313 
Other S3S 0 0 0 0 O.OOOOOOEtOO 

2,313 

Ibtal S36 0 2 0 48 4.298S07e400 2,315 
On-site S3S l,S74 29,788 1,287 842,282 8.88l682Et08 1,890 
OCf-Site S3S 1 15 0 548 2.280S01E4O2 1,479 
Oonnercial S3S 20 310 13 10,908 9.844199E«04 1,523 
Other 53S 3 84 1,778 4.1380a8E403 1,935 

S36 1,598 29,742 1,284 855,512 8.848392e408 1,883 
on-site S34 1,284 13,380 588 888,089 I.71384SE408 1,018 
Off-Site S34 3 82 2 1,965 3.930211E^3 1,703 
ODoneccial S3S 25 203 8 13,428 4.127016E404 809 
Other S3S 0.1 3 0.1 70 9.158ai9e+00 2,313 
Ibtal S36 1,308 13,087 584 701,550 1.707571£408 998 
On-site S3S 133 1,354 58 71,178 1.833490E406 1,017 
Off-Site 535 3 48 1 1,951 2.134693eH)3 1,266 
Obonercial 535 5 60 2 2,917 3.88S668C403 1,113 
Other 535 0 0 0 0 O.OOOOClpEfOO 
Ibtal 538 141 1,383 58 78,048 t.B59600e406 981 

4^ 

CD o 
4^ 
CO 
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mate 12A (oantlnued) 

2 

Reused M Sswt 
Process Material 
(Characteristic} 

Treated t 
Reclaimed t 
(Listed, Histure, 
t State Basaidous) 

Treated k 
Reclaimedt 
(Oiaracteristic) 

Others 
(Listed, Misture, 
a sute Hasavdous} 

Others 
(Characteristic) 

Tbtalss 

GRMIDTOnLl 

OsvSite 
Off-Site 
ODisDeccial 
Other 
Tbtal 
Oo-Site 
Off-Site 
Qmnercial 
Other 
Ibtal 
OHSite 
Off-Site 
Otnmerclal 
Other 
•RJtal 
on-site 
Off-Site 
Ooonercial 
Other 
Total 
Cst-Site 
Oifii-Site 
Qaiuoetclal 
Other 
Total 
on-site 
Off-Site 
CCssnercial 
Other 

(1981) e 

535 469 4,568 197 251,117 2.087571Bt07 973 
535 253 3,559 153 135,779 1.266810Sf07 1,402 
535 110 2,065 89 59,033 4.266804B«06 1,872 
535 0 ^ 0 0 0 O.OOOOOOB400 
536 830 6,217 268 445,929 3.866035B407 749 
535 178 3,043 131 95,360 9.263493E406 1,707 
535 7 125 5 4,216 1.573923Bt04 1,592 
535 20 221 9 10,812 4.902981E404 1,095 
535 0 0 0 0 o.ooooooe+00 
535 206 3,056 132 110,388 9.340633E406 1,481 
535 566 6,814 294 303,206 4.643483E«07 1,202 
535 0.2 0.4 0.2 10 1.869159E401 2,313 
535 49 596 25 26,437 3.559080E405 1,207 
535 0 0 0 0 0.000000E400 
536 614 6,829 295 329,653 4.664810E^7 1,110 
535 6 145 6 3,613 2.118781E^4 2,155 
535 0 0 0 0 O.OOOOOOBKM) 
535 8 191 8 ' 4,451 3.65166SB404 2,296 
535 0 0 0 0 O.OOOOOOB400 
535 15 239 10 8,064 5.758188E404 1,592 
535 13,953 322,528 13,944 7,465,345 1.040249B^11 2,311 
535 0 0 0 0 O.OOOOOOE^ 
535 12 195 8 6,444 3.819072E404 1,622 
536 3 77 3 1,792 5.991164E403 2,315 
536 13,943 322,304 13,921 7,473,581 1.038804E4^11 2,311 
536 32,030 456,353 19,711 9,718,190 2.0825886+11 1,424 
536 269 3,630 156 144,467 1.317885EK)7 1,346 
536 259 2,254 97 139,774 5.084911B+06 869 
536 10 126 5 3,640 1.605039B+04 1,250 
536 32,559 456,450 19,715 10,006,071 2.083470E+11 1,401 



IMLB m loontlnnd) 

0982) 

Std Bncor 

> 
i 
ui 

Direct flacenentt 
(Listedt Hixture, 
t State DBBanlous) 

Direct Plaocnentt 
ICharacteclstlc) 

Burned as Puelt 
llistcdf Mixture, 
» State BBsardoua) 

Burned as IDeli 
(Cbaraeterlstto) 

Reused as Rswt 
Vrooess Mstsrlal 
(listed. Mixture, 
t State BasardMS) 

Varidble M Mean Deviation of Mean SUB Variance C.V. 

on-site 527 8 0 0 0 0.0000006«00 
Off-Site 527 0 0 0 0 O.OOOOOOE400 
Oanaerclal 527 8 20Q 4,609 4.027404E404 2,294 
Other 527 0 0 0 0 O.OOOOOOE400 

2,294 

latal S2S 8 ^ 200 8 4,609 4.0197768404 2,296 
on-site 526 0 0 0 0 0.000000E4O0 

2,296 

Off-Site 526 0 0 0 0 0.0000008400 
ODonercial 526 • 1 24 1 635 5.046I79E402 2,002 
Other 526 0 . 0 0 0 O.OOOOOOE400 

2,002 

mtal 527 1 24 1 635 5.8350938402 2,004 
On-site 527 249 1,867 81 131,273 3.4871468406 749 
Off-Site 527 1 27 1 969 7.3653108402 1,475 
Obmnercial 527 16 272 11 8,722 7.4411738404 1,648 
Other 527. 2 55 2 1,471 3.1231928(03 2,002 
total 528 269 1,903 82 142,435 3.6231348406 705 
On-Sito 525 1,075 12,170 531 564,524 1.4811138408 1,131 
Off-Site 526 2 53 2 1,239 2.8483488403 2.M5 
ODonercial 525 21 184 8 11,296 3.4123438404 858 
Other 526 3 66 1,583 4.4720488403 2,222 
total 526 1,100 12,160 530 578,642 1.4787208408 1,105 
On-site 527 134 1,368 59 70,783 1.8720638406 1,018 
Off-Site 527 3 53 2 1,867 2.9136028403 1,523 
Ocnnerclal 527 9 86 3 4,841 7.5192168403 943 
Other 527 0.9 19 0.8 480 3.7027158402 2,112 
total 528 146 1,370 59 77,971 1.0792958406 934 

QO 
O 
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Reused as RaMt 
Pcocess MstevUl 
(Chacacteclstle) 

Treated » 
Reclainedt 
(Listed, Mxtun, 
t State MaMntow) 

Treated k 
Reclalmedt 
(OiaracterLatio) 

Others 
(Listed, Histure, 
k State Haaardnua) 

Others 
(Charactwlstic) 

Tbtalss 

GRAND TOTALS 

On-site 526 442 4,125 179 232,718 1.701701E407 932 
Off-Site 526 223 3,112 135 117,816 9.690S96BK)6 1,389 
(knoeccial 524 66 1,179 51 34,839 1.3907808406 1,773 
Other 526 0 V 0 0 O.QOOOOOS400 
Vatal 526 731 5,431 236 385,373 2.950381E407 742 
on-site 527 182 3,113 135 96,177 9.691920E4<tf 1,705 
Off-Site 527 4 60 2 2,243 3.7039138403 1,429 
Oosnaccisd 527 26 217 9 13,851 4.7172028404 026 
Other . 527 0.4 8 0.4 204 7.8967748401 2,295 
IbtRl 520 213 3,118 135 112,475 9.7277158406 1,464 
on-site 526 444 4,955 216 233,821 2.4554278407 1,114 
Off-Site 525 0.2 0.4 0 10 1.9047628-01 2,291 
Oomaerclai 526 66 773 33 35,142 5.978170B405 1,157 
Other 526 0 0 0 0 0.0000008400 
Ibtal 527 510 5,004 218 268,973 2.5045498407 980 
On-site 526 6 131 5 3,225 1.7223598404 2,120 
Off-Site 527 0 0 0 0 0.0000008400 
Oonnercial 527 0.9 1 0.5 45 1.5155098400 1,441 
Other 527 0 0 0 0 0.000(MM)8400 
Ibtal 528 13 205 8 3,330 4.2400978404 1,562 
on-site 526 16,226 262,748 11,456 8,534,999 6.9036668410 1,619 
Off-Site 526 0 0 0 0 0.0000008400 
Oaaaecctal 526 18 218 9 9,551 4.7844468404 1,204 
Other 525 3 45 2 1,480 2.0821148403 t;618 
Tbtal 527 16,209 262,544 11,436 8,546,030 6.8929488410 1,619 
on-site 527 18,723 262,756 11,445 9,867,550 6.9040918410 1,403 
Off-Site 527 235 3,138 136 124,144 9.8523978406 1,332 
GDnnercial 527 207 1,457 63 123,531 2.1257328406 703 
Other " 527 8 98 4 5,218 9.6838658403 1,094 

528 19,166 262,552 11,426 10,120,443 6.8933758410 1,369 
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suwwnr or HIOAIIOOUS NKSTB msuMsir MAcncxs* 
(TONS) 

> 
I 

meiMntkiit 

Itnatnentt 
|Oumioal« 
Rtyslcaif 
BtoJogleall 
VotalBi 

Grand malt 

Inclnaratlon 

TVMtnmti 
lOMpdoalf 
Miyslcait 
Biologleal) 
lOtalsi 

Grand IbUli 

Standanl Std error 
Varldbla * Mean Deviation 

fOfll 

of Mean Son Variance C.V. 

Cfei-Site 532 994-

laNf 1 

5,606 243 526,900 3.145562e407 564 
Off-Slt« 533 22 1268 12 11,953 6.3l4559e4«4 1,265 
Oonaerclal 533 100 366 15 53,749 1.359329G405 365 
Tbtal .535 1,113 5,656 244 594,602 3.199612E407 508 
On-site 531 2.573 . 3fl.249 1,659 1.366,767 i.4630lf£409 1,466 
oec-site 532 13 267 11 6,916 7.136915C404 2,055 
Oooaercial 532 130 1,337 57 69,388 t.7B8349E406 1,025 
1t>tel 533 2,707 36,192 1,654 1,443,071 1.4S6701B«09 1,410 
On-site 536 3,536 38,693 1,679 1,895,667 1SI266I698 1,099 
ttC-Site 536 35 391 16 16,669 152969 1,111 
Oxnnercial 536 229 1,415 61 123,137 2004175 616 

536 3,601 3B,933 1,681 2,037,673 1515603744 1,024 

1962 

On-site 523 762 4,706 205 409,107 2.217377ei07 601 
OK-Site 524 IS 169 7 8,013 2.6721216404 1,108 
ODnnecelal 524 79 358 15 41,521 1.2878646405 452 
total 526 670 4,745 206 456,641 2.2521596407 544 
On-site 522 2,265 37,647 1,647 1,193,289 1.4173076409 1,646 
OCC-Site 523 14 229 10 7.629 5.2796306404 1,534 
Oonnccial 523 3,044 67,506 2,951 1,592,416 4.5573636409 2,217 
total 527 5,300 76,895 3,349 2,793,534 5.9128986409 1,450 
on-site 526 3,034 37,968 1,652 1,602,396 1441609460 1,251 
Off-Site 528 30 291 13 15,842 84762 970 
Oonaaccial 526 3,094 67,165 2,923 1,633,937 4513933166 2,171 

• 526 6,159 77,061 3,353 3,252,175 5936461576 1,251 

quantities Include state ha» Kdous uaste, but do not include haaacdous uaatevater. 

QD 
O 
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TABLB 14A 

SUMMMOr OP HAZABDOUS tASTB DIfflOSAL PRACTICES (TONS) 
(1981) 

> 
I 
00 

\r^ 
00 
O 

00 

Standard Std Error 
Varitdble M Mean Deviation of Mean Sun Variance C.V. 

LandfUlt on-site 532 2,105 40,564 1,758 1,120,131 1.645515B409 1,926 
(as-is tons) Off-Site 533 31 434 18 17,021 1.885794e405 1,359 

CDnRiercial 533 757 5,615 243 403,287 31537162 742 
Total 536 2,873 40,762 1,760 1,540,439 1661621898 1,418 

LandCillt On-site 524 2,051 40,817 1,783 1,075,080 1.666097E^9 1,989 
(dry tons) Off-Site 527 8 124 5 4,244 1.555931B404 1,548 

Oonaercial 527 654 5,576 242 344,679 3.110259E+07 852 
Ibtal 536 2,656 40,705 1,758 1,424,003 1656909174 1,532 

*Surface on-site 530 163 
1,758 

154,736 
linpoundnientt Ctff-Site 532 654 347,778 
(as-is tons) Oosmercial 533 17 8,829 

Ibtal 536 954 511,343 
*Surfaoe on-site 529 49 26,041 
Infjoundnentt Off-Site 529 7 3,650 
(dry tons) Ooanercial 530 5 2,709 

Ibtal 536 60 32,400 
Haste Pilet on-site 532 0 0 0 0 0.000000E400 
(as-is tons) Off-Site 532 0 0 0 0 0.000000E4O0 

Oonmarcial 532 0 0 0 0 O.OOOOOOE+00 
mtal 534 0 0 0 0 0.OOOOOOE4OO 

Haste Pilet On-site 530 0 0 0 0 0.000000E400 
(dry tons) Off-Site 530 0 0 0 0 O.OOOOOOE^O 

Ctxonercial 0 0 0 0 O.OOOOOOBfOO 
Ibtal ^ 531 0 0 0 0 0.0000O0B«O0 

Land Applicationt On-site 532 0.8 14 0.6 432 2.016445E402 1,748 
(as-is tents) Off-Site 532 0 0 0 0 0.000000E40O 

Oonaercial 532 47 1,097 47 25,305 1.203652B406 2,306 
•Tbtal 534 48 1,095 47 25,737 1.199268E406 2,272 

See Addendum PagatNDta 4 
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TABLE 14A (oontlnued) 

(1981) 

T 
so 

So a 
CD 

Und Aifdlcatlont 
(dry tons) 

UndergnMSid 
Injection t 
(as-U tana) 

Uidecground 
Injections 
(dry tons) 

Ocean txraplngi 
(as-ls tons) 

Ocean EUnpingt 
(dry tons) 

Others 

*lk>talt 

Q»nd totals 

* See Addendua ta^sitote 4 

Qft-Slte 
Off-Site 
Qaanecclal 
Total 
Oh-Slte 
Off-Site 
Qnnercial 
Ibtal 
on-site 
(tff-Slte 
Oaanerclal 
Total 
on-site 
ttf-Site 
ODonerclal 
Total 
on-site 
Oft-Slte 
ODnmerclal 
Total 
on-site 
Off-»lte 
Otanecclal 
Total 
on-site 
Off-Site 
Cbonercial 

529 0.6 13 0.6 300 
529 0 V 0 0 0 
529 • 6 140 6 3,239 
529 6 141 6 3,539 
533 7,371 72,505 3,140 3,929,114 
531 0 0 0 0 
531 186 1,554 67 99,133 
535 7,529 72,382 3,129 4,028,247 
530 653 8,260 358 346,458 
529 0 0 0 0 
528 43 362 15 22,771 
530 696 8,266 359 369,229 
532 0 0 0 0 
532 0 0 0 0 
532 67 1,560 67 36,000 
534 67 1,557 67 36,000 
529 0 • 0 0 0 
529 0 0 0 0 
529 0 0 0 0 
530 0 0 0 0 
532 2,613 41,926 1,817 1,390,566 
532 • 0 0 0 0 
532 4 55 2 2,173 
536 2,598 41,769 1,804 1,392,739 
536 12,304 

41,769 
6,594,979 

536 681 364,799 
536 1,071 574,727 
536 14,057 7,534,505 

1.701323BH)2 
O.OOOOOOE^ 
l.983199Bt04 
1.999St6B«04 
5.2S70e3B»09 
O.OOOOOOBHK) 
2.417785EH)6 
S.239234E409 
6.823295Bt07 
O.OOOOOOB^ 
1.3t4333E405 
6.832703BH)7 
O.OOOOOOE+00 
O.OOOOOOE^ 
2.436090BH)6 
2.426966E406 
O.«N)0OOEtOO 
O.OOOOOOE-KH) 
S.OOOOOOE^O 
0.00(KnOE400 
l.757807E^ 
O.OOOOOOE400 
3.115686Bf03 

1744697297 

2,300 

2,300 
2,113 

983 

832 
961 

1,263 

840 
1,186 

2,306 
2,310 

1,604 

1»366 ; 
1,607 
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1ABLB 14A 

SUMMARY OP HAZARDOUS WASTE DISPOSAL PRACTICES (IONS) 
(1982) 

Standard Std Error 
variance variable W Mean Deviaticn of Mean Sum variance C.V. 

Landfill! On-site 524 864 11,057 483 452,777 1.222739B^8 1,279 
(as-l8 tons) Off-Site 524 19 278 12 10,417 7.767167E+04 1,401 (as-l8 tons) 

Connercial 525 627 1 4,465 194 329,267 1.993945B+07 711 
Ibtal 528 1«500 11,842 515 792,461 140253665 789 

Landfill! On-site 518 722 10,886 478 374,512 1.185169E+08 1,505 
(dry tons) (tff-Site 519 6 85 3 3,204 7.293028E+03 1,383 (dry tons) 

Obnmercial 517 391 3,457 152 202,411 1.195262E407 883 
Tbtal 518 1,130 11,402 500 585,726 1.300165B408 1,008 

Surface On-site 523 219 2,700 118 114,679 7.2942S6e+06 1,231 
Inpourataent! Off-Site 522 679 15,532 679 354,867 2.412463B^8 2,284 

> 
1 (aa-is tons) Connercial 521 7 110 4 3,958 1.229218Ef04 1,459 
1 

(aa-is tons) 
Ibtal 525 901 15,713 685 473,504 2.469160E+08 1,742 

o Surface on-site 520 34 459 20 17,943 2.113069B+05 1,332 
iHfioundbnenti Off-Site 519 5 132 5 3,017 1.753813E+04 2,278 
(dry tons) Oonnercial 517 1 22 0.9 816 5.137560B402 1,436 (dry tons) 

Tbtal 521 41 477 20 21,776 2.283575E405 1,143 
Haste Pile! on-site 524 0 0 0 0 O.OOOOOOEm 
(as-is tons) Off-Site 522 0 0 0 0 O.OOOOOOBiOO (as-is tons) 

Oonnercial 522 0.01 0.2 0 6 6.8965S2S-02 2,284 
Tbtal 527 0.01 0.2 0 6 6.831120E-02 2,295 

Haste Pile! On-site 521 0 0 0 0 O.OOOOOOE^O 
(dry tons) Off-Site 520 0 0 0 0 O.OOOOOOE400 (dry tons) 

Oonnercial 520 0 0 0 0 0.000000B400 
Tbtal 522 0 0 0 0 O.OOOOOOE+00 

Land A{)plicationi on-site 524 0.6 13 0.6 337 1.742873E402 2,052 
(as-is tons) . Off-Site ^ 522 0 0 0 0 0.(M)OOOOB+O0 (as-is tons) . 

oonnercial 522 0.5 11 0.5 252 1.216552E^2 2,284 
Tbtal 527 1 17 0.7 589 2.931839E^2 1,532 

t V Land Application! on-site 521 0.6 13 0.6 300 1.727447E+02 2,282 
(dry tons) Off-Site 520 0 0 0 0 O.OOOOOOB^ 

UD (dry tons) 
oonnercial 520 0 40 0 0 O.OOOOOOE400 

C5 Tbtal 522 0.6 13 0.6 300 1.724138B402 2,284 
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nBLB 14A (oontinued) 

ttidecgvound 
Injectiont 
(as-is tons) 

Undergtound 
Injection! 
(dry tons) 

Oosan Duaplngt 
(aa-ls tons) 

Ocean Dmpingi 
(dry tons) 

Others 

Ibtals 

Grand Ibtalt 

(1982) 

cn-Site 524 6,497 67,994 2,970 
Off-Site 522 0 0 0 
OooDercial 523 323 3,681 160 
total 527 6,781 67,876 2,956 
Oo-Site 521 514 , 7,399 324 
Off-Site 520 0 0 0 
Oanmercial 521 26 ^ 197 8 
lotai 521 540 7,401 324 
on-site 524 0 0 0 
Off-Site 522 0 0 0 
ODonerclai 522 45 1,050 45 
total 527 45 1,045 45 
Gh-Site 521 0 0 0 
Off-Site 520 0 0 0 
Oaaoercial 520 0 0 0 

523 0 0 0 
on-site 524 1,540 24,314 1,062 
Off-Site 522 0 0 0 
Oanmercial 522 5 65 2 
total 528 1,533 24,222 1,054 
On-site 528 9,052 74,136 3,226 
O^l-Slte 528 691 15,445 672 
Oanmercial 528 1,002 5,876 255 

528 10,746 75,811 3,299 

3,404,778 
0 

169,096 
3,573,874 
267,822 

0 
13,867 

281,691 
0 
0 

24,000 
24,000 

0 
0 
0 
0 

806,992 
0 

2,617 
809,609 

4,479,563 
365,284 
529,196 

5,674,043 

4.6232608409 
0.0000008400 
1.3551288407 
4.6072068409 
5.4758908407 
0.0(MKMM)B400 
3.8884838404 
5.4704538407 
0.0000008400 
0.0000008400 
1.1034488406 
1.0929798406 
0.0000008400 
0.0000008400 
0.0000008400 
0.0000008400 
5.9120408408 
0.0000008400 
4.2757338403 

586723632 
5496215808 
238555416 

3453M)25 
5747422349 

1,046 

1,138 
1,000 
1,439 

740 
1,368 

2,284 
2,295 

1.578 

1,304 
1.579 

818 
2,232 

586 
705 

.JO 
o 
C/7 
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TftBLE 17A 

SUHMRSr OP HAZABDOUS NASTEMATER DISPOSAL (TCNS) 
(1981) 

Variable H 

NPDES Facility 534 

Mean 
Standard 
Deviation 

Std tonr 
of Mean Sum Variance C.V. 

1,117,430 19,272,031 83,3982 596,707,975 3.714112Ef14 1,724 

POTO Facility 536 7,3951 656,770 28,368 39,637,847 4.313473Ef11 888 

Deep Well 
Injection 535 34,767 281,001 12,148 18,600,677 7.896169E+10 808 

Deep Well 
Dry lons 532 1,996 17,372 753 1,062,^ 3.018150E408 870 

Other 527 116,561 1,950,333 84,957 61,428,030 3.803800Efl2 1,673 
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TABLE 17A (continued) 

SUMMARY OP HAZARDOUS WASTENATER DISPOSAL (TONS) 
(1982) 

f* 

Variable N 

NPDES Facility 525 

PCXm Facility 525 

Deep Well 
Injection 526 

Deep Well 
Dry Tbns 526 

Standard Std Error 
Mean Deviation of Mean 

1,114,348 19,416,084 

77,206 683,592 

34,798 276,304 

Sun Variance 

847,387 585,032,763 3.769843Bf14 

29,834 40,533,409 4.672991E+11 

12,047 18,303,865 7.634405E+10 

1,536 12,985 . 566 808,359 1.686217E4«8 

C.V. 

1,742 

885 

794 

844 

Other 525 109,233 1,810,747 79,027 57,347,526 3.278805E+12 1,657 
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TABLE IBA 

SUMART OP HAZARDOUS fASTE TREATMQfiyDISPOSAL AND 
RECYCLING FROH OIHER SOURCES (TONS) 

(1981) 

Variable N 

Treatment/Disposali 

Oompany-Owned 
Source 534 

Ibn-Oonpany'-OMned 
Source 534 

Mean 

264 

309 

Standard 
PeviaticOT 

4,825 

5,858 

^td Error 
of Mean 

208 

253 

Sun 

141,372 

165,178 

Variance 

2.328063BH)7 

3.432414E^7 

C.V. 

1,822 

1,894 

Use, Reuse, Recycle, Reclaimt 

534 309 

1,250 

Ocsnpany-Owned 
Source 

Non-Conpany-Owned 
Source 534 

5,751 

17,240 

248 

746 

165,150 

667,964 

3.307443BH)7 

2.972442E^8 

1,859 

1,378 

s 
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TABIf ISA (continued) 

SUMMARSr OF HAZARDOUS WASTE TREKmBnyDlStOSAL AND 
RECYCLING FROM OTHER SOURCES (TONS) 

(19B2) 

Variable N 

Treatment/Disposal t 

Company-Owned 
Source 527 

Non-Oonpany-Owned 
Source 527 

Mean 

93 

408 

Standard 
Deviation 

775 

6,649 

Std Error 
of Mean 

33 

289 

Sun 

49,022 

215,451 

Variance C.V. 

6.009305E^ 833 

4.422082E+07 1,626 

Use, Reuse, Recycle, Reclalmt 

526 299 

528 1,233 

Conqpeny-Owned 
Source 

Non-Oonqpany-Owned 
Source 

4,759 

17,826 

207 

775 

157,751 

651,304 

2.265450B+07 1,587 

3.177906E408 ' 1,445 

D a 
C/7 
C/T 

I 

Ul 
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TABLE m 

SUHMMY OP HAZABTOUS WASTE SHIPMENT IffilHODS^ 
(TONS) 

Variable 

1981 

Bulk Haste 

Mean 
Standard 
Deviation 

532 1,248 5,702 

Std &Tor 
of Mean' 

247 

Sum Variance C.V. 

664,224 3.251809E407 456 

Containerized 
Haste 
(<110 g£aion8) 

533 168 970 42 

Tbtal 

90,011 9.425052BH)5 

754,235 

574 

1982 

Bulk Waste 527 875 3,683 160 461,639 1.3S7181BH)7 420 

Containerized 
Haste 527 
(<110 gallons) 

OD 
O 

ST 

150 801 34 

Total 

79,364 

541,003 

6.416543E^5 

Hie reported quantities include listed, characteristic, mixture, and state hazardous wastes. 

531 

> 
I 
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Emfironmentol Rgsoarcgs Monagcmont Inc. 

ADDENDA 

Note 1 - After the final draft report bad been completed it 
was discovered that one of the plants which partici
pated in the pilot survey sent in a second set of 
questionnaires during the regular survey period. The 
second response was virtually the same as the first 
with some minor corrections. Thereforer the informa
tion from this plant was unknowingly entered into the 
data base twice. However, this does not represent 
"double counting" in the true sense. The data base 
bias is only to the degree by which this plant's 
responses differ from the observed mean values. Since 
this plant was a relatively large facility (in terms 
of total hazardous waste generated and disposed), 
many of the waste categories are biased by being 
larger than the true value. Although the large 
number of responses (N >500} aids.in reducing the 
effect of this bias on both the actual and extrapo
lated values, the existence and effects of this data 
entry error should be considered when interpreting 
the survey results. 

Note 2 - Some respondents erroneously reported hazardous 
wastewater in this category and again in response to 
Question 15C of the survey (see Table 17). This 
resulted in the disposal total being greater than the 
generation total for both 1981 and 1982 as well as 
double counting of some wastewater which was disposed 
of by underground injection. The resultant effect on 

418057 
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BfivlfomiMntQl RRSOHTOB MQiMQVfimtt inc. 

the survey data is manifested as underground Injec
tion totals and waste disposal totals being somewhat 
(roughly ten percent) too high in each year. 

Hote 3 - Correspondence of respondents indicated that the 
"other* category was used primarily to report waste 
material which was disposed of in waste piles. Thus,, 
to obtain a more accurate figure for the disposal of 
material in wastes piles, one should include the 
total of the "other* category. 

Hote 4 - After completion of the final draft report a key
punching error was detected in the "surface impound
ment" category for 1981 only. The sum and mean 
values %rere adjusted to reflect the correct values; 
however, new dispersion parameters were not calculat
ed. This also effected the dispersion parameters for 
the "total" categories, so they were not provided. 
However, it should be noted that the values in Table 
14 of the text are the correct values for all waste 
disposal categories for both 1981 and 1982. 
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